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It i s  the parpose of t h i s  a r t i c l e  to discuss bricfly three of 
the t j p s  of food poisoistng of bac te r i a l  o r iz in  11i1ich a rc  eilco~u?tcrcd 1 

I most frequently. 

A Coianon fonn of food poisaring due to  micro-or~;aixisms i s  tlmt 
caused by thc Salmonella group of bacteria,  Thcsc organisms form a 
very closely re la ted  grow of more than one hundrcd speoios and can bc 
different ia ted only by carefu l  serological and biochemioal tes t s .  The 
bcs t  lmovm member of tho group i s  thc orga1i.m 7-rIlich causes typhoid ad 
i n  f a c t  many outbrcals of Gy?,Lloid a re  causcd by the ingestion of food o r  
v?a.tes contaminated with s?lmoi~ella typhi. Tilo paratyphoid b a c i l l i  a re  
a l s o  mcmbers of t h i s  group an& arc  ros:)onsiblc for many sorious oascs. 
I11 addition t o  these urcll 'kno~;11 orga~iim~nls, hovicvcr, thcro a r c  many.  othors 
of the szm typo ~apc.blc of se t t i n8  ::q> syqtoms of gcstro-cntcr i t is  r;ith, 

The orl;=li m , ~ s  prodticc 

contrast  t o  an intoxicatioil. 

It i s  l i t t l o  rez l izcd  t1z.t- domcstic anilw=ls uscd f o r  11w~lr.n rood 
arc  oomnonly intoctod with these orgr.nislls ,ant1 tha t  c o i l s q t i o i ~  or ~:IC~.'G 

orzrulisns of t h i s  zroup. This i s  of more cw.1oil occurroi~cc i n  
European countries vihcrc l i g h t l y  coolcccl or oven r2.v nclc,-.t i s  n custonc.ry 
a r t i c l e  of diot .  Ag$.in, i n  the i ~ i d t c a  Statcs  of Ancricz.> noul t ry  a rc  
very f$equoi~tIy infected, 2nd ~?u thor i t z~ t ivc  opinion holds they :Lrc 
the chicf rcscrvoir of infcctio;1 i n  thr.t coultry. I n  ilustrc.lin, 
nttonMon has bccn dircctcd co~rparativcly rcccntly t o  i iCcc t i i n s  of this 
!&ld ii? doncst2.c st;ock. Hcavj z ~ o r k d i t i c s  i n  sllcep 1w.v~ bccll fould 
to  k due t o  t h i s  cause, 2nd f ~ . t a l  iiifcctioilc hlc,-.vc r.lso bccn dctcctcd i ; ~  
calves am3 sheep. It 1z.s bccn !,noml fo r  sonc tiric tbnt  :: pr\rt%cul.-r 
spccics of t h i s  Sroup very c m l o i ~ l y  in fcc t s  pigs, h t  rcccntly thc sa-.lc 

Anathcr souroc of im"cction ~ i h i e b  i s  not  2s riiaoly laloT1;n r.s i t  
should be i s  tho o:ccrctioil of r?.ts :mfi mice, . ,.~ousc r- typhr'.id i s  ?.ii 
oildmic discr.sc of rodcnts and i n  big e i t i c r ,  the pcrcci l t~gc of i;Scctlon 
of' tho r a t  populntion I n ?  bcon ~Liotin t o  isc ns  high z s  7.5. Coilscquont1;-, 
contanlin-. t ion of f ~ o d s t ~ f s  I-ii t h  tlzc o::crc t ions of inroctcd r - t s  a d .  zicu 

cf tcr the fiilp.1 cooldlq: 2nd rrhero products such zs i-.~cr.t p i c s  nro 
i i lcrinii~-~tcd ns bciilg thc f oods turf: invclvcd. 

Rccovcrcd c.scs of hwxn infection can ran-.in c-.priers of tho 



The Sa.l.r?onella c l a s s  oP orgailims do ilot form :q20ycs and are  
not par t icu lar ly  r e s i s t a n t  t o  hei..t, b e i i  !;iiled by a ternpera-L~we of 
60°C. ( 1 4 0 ~ ~ .  ) maintained f o r  30 rnii~utes. Therefore, tiley should 

\ ! 
not bc a source of f ood-spoisonini; i n  products vrhich a r c  processed by iler;l; 
above this tetrperahrc fo r  a sl~ilj.lnr period of time unless the foaGstuf2 
i s  permitted t o  becom infected z f t c r  processing. 

Another type of food pbisonim of more seri0u.s consequences i s  
tha t  lrnovm a s  bo'culism. I n  contrast  t o  tho type of dLseasc jus t  
described, botulism i s  a true intoxicat ion and not an infection. The 
ressonsible orgLmim, C los t r id im botulinum, does not invadc 2.nd rfiult2qly 
i n  the body but, under suitable cconclitions outside the body, can crow oad 
elaborate i t s  very potent toxin. The organism oannot grot! iiz the 
presence of a i r  or i n  m acid m e d i u m  and consequently, can-ned. fooilstur"fs 
of the non-acid class form in general a suitable rne&um fo r  i t s  grovrth. 
The toxin elaborated by 'his organim i s  the most potent poisoil lmovm and 
very small cluantities c,ul be f a t a l  t o  human bcings. Whcn an outbred: 
of t M s  type occurfi i t  i s  foul13 usuaJ.1.y that every individual consuming 
the to::ic f ~ o d s t ~ f  i s  affected and the mortali iy r a t e  exweds 5%, 

The musal orgLanisn fomns spores which a rc  amongst the most 
' 

r ~ s i s ~ n t  t o  hcnt t ha t  arc  kno~vn. It i s  a common inhabitant of the 
s o i l  thcrcforc can rondily contLwimtc faotor ics  cnd materials 
prepared f o r  food, Consequently, i t  i s  essent ia l  ,to emplox heat 
processes suf f ic ien t  to  dcstroy thcse spores i n  the preparation of a l l  
non-acid canned f oods'cuf'fs. 

/ /  
:, ' 

The majority of outbrealcs nhich have occurred have a r i s cn  from 
the conslarrption of home-cal-mcd vegetables where the processes employed 

i n  ge ic ra l  qui te  inadequate. 

Allother c l a s s  of food-L20isoning of hac tc r ia l  or igin on nhich 
much rescarch has bcen carr ied out  i n  recent years is  of a l e s s  scrious 
though very dislressil lg Idnd. Several types of organisms, but r ,~ost  
11ob.bly Staphylococci, havc the policr of forming a substance ;rhich is  
hovm as an cntcro'coxin. Illiccn consumed by hun~ans t h i s  toxin Lxs the 
property of producing, a f t e r  an incubation pr:riod of 2 to Ghouirs, o 
violent  vomiting a t tack  frequently acoorapailicd by diarrhocz, nhich i s  

be nore serious. 

Stapll~lococci which aye most commonly rcsponsiblc f o r  the 
ownditiwn are  ubicpitous and a high proportion of s t ra ins  of t h i s  c lass  
of organism arc  capable of producing thc enterotoi-in. Tho most corui~on 
mdLum amongst foodstuffs a re  l i qu id  or semi-licpid material  1-rhich 
inoorporatc milk, such as  oustards and calcc f i l l i ngs .  It i s  of 
b L c r e s t  t o  note that these organisms arc  frcquenl3y rcsponsib'lc f o r  
musing a mas t i t i s  i n  &i ry  cows and in  thcsc w s c s  vast nLnnbcrs a r c  diod 
h thc mill: m d  s ~ b ~ ~ p i l t l y  m y  bc vridely distributed. 



While Staphylococoi and other organisms which can elaborate 
an enterotoxin a r e  no mom heat-resistailt than members of the & h l ~ o r ~ e l l ~  
group, the enterotoxin i t s e l f  can ~ i i t h s t n i  teinperatures of 1000C. (21zop. ) 
f o r  20 to 30 minuiks. Therefore, i t  i s  possible f.or a material  t o  
becane infected with Staphylococoi maer  poor conditions of hygienc, a d  
although the organisms a r e  k i l l e d  by subsequent cool;in&, the toxin 
sumrives arrd produces i t s  oharac te r i s t ic  symptoms when the m a t e r i d  i s  
oonswned by huntuls. 

The foregoing descr ipt ions v i i l l  serve to  show tha t  most c lasses  
of foodstltffs might serve a s  suitable me&a f o r  the grovifh of organisns 
mpzble of induoing foodlpoisodng. %hemfore, i t  i s  apparent t ha t  
a l l  possible hygiaiic measures should be employed i n  the preparation of 
food destined f o r  human consumption, a d  t h a t  adequate prooesscs fo r  eaoh 
product should km used t o  ensure t h a t  disease o r  evcn death docs not  
a r i s e  from a lncl: of apprec ia t ionof  the r i s k s  iiwolved. 

b . . . . . *  ( I  , '  
' X  

LrABORrlTORY EX!UXLITIOI'T OF T I ~ ' P I I ~ ~ T E  C ~ T T A I i E 3 S  FOf( ~ O ~ S T ~ ~ S .  

Sinoe the publica'cion in Vo1.2, No. 2, of the Food Tresemation 
~ ~ Q m r t e r l y  of the a r t i c l e  e n t i t l e d  "Can Sews and Closing Machine 

AdjustmentsB approximately 2000 o m s  of foodstuffs, prepared a t  various 
. ,  . ~ Australian canneries, have been e::amined a t  the Bomebush Laboratory of 

the Division of Food Preservation. 
, :. 

/ I  

. .. I n  addition t o  physioal, chemioal, and Bacteriological 
amminations of t he i r  contents, these cans have keen Gested to  determine 
f b i r  poteinti.al capacity f o r  p r e v e n k i ~  the entrance of hiaro-organim~s 

. . ... , a f t e r  the completion of promesshg. The methods used, ant1 tho resul'cs 
and b l i c a t i o n s  of these tests.w21.1 be disoussed i n  a se r i e s  of a r t i c l e s  

m G E  OF C&'PTED FOODS. 

A t  the tim of placing i n  the can, mas$ food materials c a k y  
Vax4able populations of mixed types of bacter ia ,  yeasts, and moulds, scme 
of which a re  capable of growing and multiplying 5n the product under 
favourable condi tions. V?ith cer ta in  exceptions such as dried 
foodsWfs,  the food materials irc the closed can a r e  usually subjected 
to  heat processes vdth the object  of destroying a11 the c o n t a d m t i n g  
micro-organisms or, i n  some oases, only those tyl,es rrhich a r e  capable of 
grovfth a'c the temperatures a t  which the oans a r c  held a P k r  processing. 
@iorobial spoilage of canned foods which a r e  heabqrooessed i n  the can 

be mused e i t h e r  by organisms wluch survive the heat process o r  by 
those which gain access to  the oonten'cs of the can a f to r  the completion 
Of proaessing . . When spoilage of cannod foods i s  encounGered i t  i s  
themfore necessary t o  determine vihciher undcrproccssiii or infection of 
the product a f t e r  processing i s  responsible. The n~ctbods used i n  our 
l a b r a t o r y  f o r  t h i s  purpose include b ~ o t e r i o l o ~ i c i l  2nd physico-chemicz.1 
eXanlinations of the can contents, z.na physioal c d n n t i o n s  f o r  the 

i 



f 
detection of leaks i n  the cans. An outline of methods and the i 
intierprebtion of the bacteriologicil evidence obtained has been given 
in previous issues of the Quarterly. 

Briefly it can be proved that spoilage of can~icd foods which 
have k e n  heat-processed in the closed can has i n  nrost cases been due to 
infection of the can contents a f t e r  processiry i f  the spoilage organisms 

I belong t o  the following groups:- 

I (a) Non-qorirrg bacteria, yeasts, or moulds. 

(b) Sporing bacteria or insufficient hcat-resiskncc to 
~ri thstana the heat prooess. 

I Bcfore going on to a description of the methods uscd for can 
testing the question of commsrdal losscs duo to le* cans n i l 1  bc 
discussed. 

Prior to  the cornencement of our canning investigations there 
were no available data regarding the extent of spoilage i n  Australian 
canned foods, and although there are authentic records of occasional 
e ~ e n s i v e  -losses, there vm.s no evidencc to show vrhetbcr such spoilage 
YEIS due to  underprocessing or to  i dec t ion  through lcalgl cans. During 
tho past  eightecx months rre havc inwstigatcd scvce:l outstanding u n c s  
of commercial losses duc t o  l e d y  a s .  I n  some mscs thc con'ccnts of 
the cals   TIC^ q o i l c d  by invading bactcris, yrhilst i n  othcrs thc cam 
TEE cithcr rejectcd a t  the canicry on account of lcdcago of portion of 
thcir  oonknts dwjne or fol101-kng retorting, or required rcncaling and 
reprocessing bcmusc of loss of vacuum af te r  processing. Out of a 
tokl of 185,000 lcalq c~ms  from f'ivc diffcmnt canneries thc follo~iing 
g r q s  m r c  scgrcgatcd:- 

Rejected Grms ~eprocesscd 

&oiled ( ~ 1 4  Leakage of Loss of Vacum 
Contents 

25,000 40,000 120,000 

Tho rcjected cans talien i n  ccch msc from Nevi  South Walcs 
canneries represcntcd bc-hicon 4 a d  10 per ccnt. of the d a i l y  output s.nd 
the losses. frcqucntly ertendcd owr a pcriod of m a n y  days' production. 
I n  addition, rrc havc had numcrous c n q d c s  of spoilngc duc to  lea@ oms 
&an scvcral othor Australian ~ ~ ~ ~ l i ~ e r i e s ,  but the numbcr of cons cxminca 
has bccn too to  p c d t  accurato cstimatc of total or pcrccntz.gc 
losscs. 

Wherc oannery rcaords arc i:cpt, i t  should bc possiblc %o obb5.n 
f a i r l y  rcliablc fhta rcgcxding commc~5i33. losscs duo to spoilzgc. 
position i s  not so clear i n  rcgc-rd to 10~1-moum ca1s, bemusi: of thc 
W~k@ssg pr&cticos a t  diffcrcnt cc.ni~crics. I n  somc m s ~ s ,  ccns 1-rhich 



shoil ~1aTkcd 10 s s  of V.XLl7m durkx ncl:iod of hcldi-n~ on $11~; c r ~ ~ l c r x  
f loor  a r c  rcjcctbd,  \hsrc,-..s iil oL,hCp i k S t 2 L l c ~ ~  .Lhc cailS a r c  rcgnrdcd .-.s 
~~~~~~~~~~~~~.lly scvilil if the c0i1tcil.t~ shor/ no cvideilcc of s p o i l - ~ c .  Can:: 
rrith vcry low v?.cu~iin or  those -,iithcuJi VO.oLlti~ shod6  be classified a s  
do~lbtful  because tho C a l  c ids  a rc  lil:elAr t o  bccoinc springy uildor ccrG:a.ir 
con&iticns of storage and the cans thcrl kc suspcctcd of s ~ o i l a g c .  
Such cans rjould in a l l  proSabili ty be rejected by the inq2ecting offj.cnix 
of the defence semices. 

Wkild; tilere a rc  several  possible cz.uscs of 10;~; ViT.cuwrr. i n  
pk+oocssed csns, the evidencc r;e hnvc obtainea from lrl.Ix,r:~.tory exm.inzJ~Lc.~:: 
and from discussions v i t h  cmners   ha.^ sllot-rn i;h?.t lealry cz.ns ;'.re a very 
comaon cause of 'chis condition. To sw-n up, there has been sufficieilt 
evidence produced t o  show tha t ,  during the p a s t  t ~ r o  years, l e a lv  ours have 
been responsible f o r  extensive com:lercial Losses of Australia;? a ~ ~ ~ e d  
foods and f o r  the production of large nun~kern of lor-i-vacuum cans. 

Fat11.i;~ cans may leak iin varying d e ~ r e e  dc->e~~il.ins - q o n  .the size 
and posi t ion of the leaky arc:?.s. The s ize  of ;;hc ui~e;ljng rec;uircG. iil 
allcr-r the entranoc of micro-orzanisns de?ei~ds .u;,on -Lhelsize of' the 
invading micro-organism: ant: ~L$.:J ipji vary be.tvreen i n  -khc 
xid th  of cer ta in  bac te r ia  ,to 5Qi;i; xnch i n  t h e ' ~ & t h  of wrt:iin yccs t s  2nd. 
mould spc~es .  It w i l l  be scon, therefore, t ha t  holes of ~ .~ i c ro : i cq i c  
s ize  are  suff'icien-tly large t o  sl lori  the entrmcu of !]lost s~;oilagc- ' 
organims. These orgnnians a m  frequently found i n  a i r  .irater: and 
i t  v~il l .  Be read i ly  seen tha t  the a&n:ission of e i t l ~ e r  air or  ~ i a t e r  i n k  +kc 
can a f te r  prcccssi-ig m a y  introduce orgmi,m.s i n to  a product i,hi.ch ha;: 
previously been sLeril ize& by the heat prooess. S p e i l a ~ . ~  of the caK 
ooi~tents  a s  the r e s u l t  of introdv.ction of e i t h e r  a i r  or -rtnter i n t o  '~hc ;.'.i3, 
does not  invariably occur because: - 

(1) The a i r  o r  water p r i o r  t o  enterink the leaky area o:? the c;.:~ 
m y  be f ree  f ro~n  micro-organisns. Generally, there are  fev;er org:t?i:rri 
i n  a oivcn -yolm.e of a i r  a s  conpared rritk the sme volvrnc 6P va tc r  
provided tha t  the water has i10C been previously s t e r i l i zed ,  so t h a t  +hh? 

i chai~ccs of in.trod.ucing infec t ion  a re  l e s s  nhen uiz. and not r-c~.tcs i s  
I 
I introduced i n t o  the can. 

;I 
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(2) Organims origim:l.ly present i n  the a i r  or  i iater may 'hc 
f i l t e r e d  cut  by the f ine  p a r t i c l e s  of mctal o r  by the sealin:: ccrLpou;;2. 
within the seam. 

(3) The heat of the can and contents may be suff ic ient  to  1 d i l  
T h i s  i s  most lilccly 'GG mjr organisn~s gaining cntrance Go the can. 

occur nhen the organisas a.re introduced during thc period i~medintc1y 
fmllov/ing r c  tort iag.  

(4)  Organisms gainins eiltrancc t o  the can m3.y bc inczpiblc of' 
subsecpont grci-ith i n  the product. d good exaq3lc: of t h i s  i s  shovin u: i i lz  
ac id  products such a s  oanncd f r u i t s  i n  ::hich old;. c e r t a in  t:r:~cs of 
organi,ms such a s  yeast:; t a d .  !.actobacilli arc; c ~ ~ ~ z b l c  of zrv<:bL~. 



The ohanoes of spbilage i n  leaky cans of these products n i l 1  depenld aL,ca 
the presence of these organisms i n  t h i  a&it.teci a i r  or  lirater, and i f  tlluy 
a r c  abseilt, a s  might frequently occur, such cans ~ i i l l  not  become spoilud. 
Anothcr f ac to r  of some imporLanoe i s  tha t  yeast  c e l l s  r~h ich  a re  
considerably la rger  than most bac.i;eria are  l e s s  1ilrcj.y -i;o gain antraiicu 
through microscopic opeiliin~s i n  Lhc cans. ~n addition, thcrc i s  the 
poss ib i l i t y  of' lealry areas becornin:; scalcd by t t h  drying and conccntr::.ti~n 
of the syrup used i n  f r & t  cans. 

I These f a c t s  may p a r t l y  cTlain tllc rcasoi  f o r  the pcl:?.tivcly 
101.1 oonmercial lossc  s experieilccd by fruit caliilers, To i l l u s  .br:.te -tlw 
differcncc betiiecn ccn standards rcm.ircd for  6iffcrcn.l; products, I.t v i , ~ s  
i'cul-id by sevcrnl Australian fims tha t  tails niiich l-rero quite 
sz t i s fac tory  for  f r u i t s  xiccc c i l t i re ly  msui tab lc  f o r  vcgctables. 

I IJXTIfODS FCR "m.iItTicI"I'ON OTJ CXTS. -- - 
Tho mcthods f o r  c::,unin~~tioil and tost i l ls  of cans a.re dcsi::lled 

pr i rmri ly  t o  j c t e c t  lealcs and a t  the s,me time to detensinc nhetber 'chi: 
c a ~ s  conform t o  the c c r ~ ~ ~ o n l y ' a c c ~ p t e d  standards fo r  correct  con:;truc.i;ion. 
F o l l c ~ i i n ~  'risml osamiimti.cn, the caxs a rc  p r q a r e d  for  iea?;agc tesi;:: :lnd 
a rc  f i l la l ly  sulcjec.tcd to a de ta i led  e:ranin~tion. 

The points  looked f o r  i n  thc v i s m l  exXmiinatici~aro signs of 
lc,ilcagc of' coilteilts, an6 indicat ions  of dmzec t o  'the caii, tozcthcr ;r j th 
evidence of other abnormalities such a s  springiness or bulging of cnds. 
The absence of v i s ib le  ovideinoc of leaks    mi lot be t2J:eil a s  an indicn,l-ion 
t h a t  thc c a n i s  noil-leaky f o r  i t  i s  ;_uite possiblc f o r  lcalry a rcas  throv~il. 
rihich s p o i l n ~ c  orgaiusms may invade the can t o  bccar.c scaled by pn r t i c loz  
of food pa t e r i a l ,  l iquid,  or  rus t .  Again, v i s i b l c  1c:lcs may be duuo 5~ 
dmagcd or p u ~ c b e d  o:~ns o r  t o  d i s to r t i on  of the scams a s  thc r e s u l t  of 
gz. s production by spoilage orp .n ims  growing inside the can. 

# Preparation of Cans. 

Tho coiltcnts of the can -re rcinovcii through an qxnin:; cut  o ~ t  
frcm onc end i n  such a mc.nncr tb;?.t dali~a~o t o  the cild SCLTU~~S i ~ ,  zvoidea. 
A f t c ~  rinsiilg, the con i s  imr.~crscd i n  boil ing ~-~c.tur and held thcrc f o r  oilu 
how ~iiJih thc object  of removin~ food, pz . ? t i c l c~  cil:r:i:>pcd i n  the scran:;. 
It i s  d i f r i c u l t  to  assess  t l ~ c  cci'ficncy of t h i s  trcch;?cnt f o r  o c n ~ l ~ t u i y  
Xcmovirg such food pa r t i c l e s ,  but koiliin~; lw.s bccil proved t o  bo nocoss:iry 
i n  the case of oljviously lcnlgr cp.ns i n  i-fhich lcalcs oould not  kc 
dcrccnstratcd p r io r  to t h i s  trc;ctr,loilt. ';/ator-solublc su'kshncec, should 
kc readi ly  rcir,ovcd, but insoluble mc:tcrinls such a s  vcgot~7.blc and mca"L 
f i b r c s  and n c r h ~ ~ s  f a t  mnv r c s i s t  removal. La at l c n s t  onc ovcrscas 

L A - 
mctl~od a dotcrgcnt i s  uscd i n  'chc boiling vratcr to f a c i l i t a t e  thc rclXov?.l 
of f a t t y  substoilccs, but  this has not bcciz tcs tcd  i n  our 1.-box-.-..-tory. 

After  removal from the boi l ing water, the can i s  Ckai-ned 2.~6 the 
res idual  water i s  l i i  thdravrn by m e a n s  of a pipet te .  The oail i s  then ~?t.t-i6?~ 



fox one LIOUY i n  a hot a i r  oven a t  1 0 0 ~ ~ .  (21.20~.) or for  a longer period 
a t  a low temperature, e,g, 130oF. That a complete b y i q  out of 
vrrater from the seams i s  necessary i n  order to detect  lealcs k ~ s  been 
proved by t e s t s  on specially s e t  ap cans n i th  1-ealcy sems tested bo-kh 
befol-e and a f t e r  immersion i n  1-cater. 

I The oombiaation of boiling and drying a s  outlined has been sborjn 
to have no adverse effect  om can se~ms i n  tha t  the tendency to leal< -<ns 
not increased. by tiii s treatment. 

d 

I n  the case of ex.ter;lally lacquered cans the t r e a h e n t  caLlses ri 
clisintegmtion of the lacquer and may ~ecluce i t s  protective e f f e c t o n  
seams, but the lacquer i s  not used expressly SOP t h i s  puqose, and., s i i~ce  

I 
i t  i s  q2plied a f t e r  tlie cans bave keen retor ted and p a r t i a l l y  cooled, it 
vvould afford no protection during the v i t a l  period behreen retor t ing aild I 

I n  the case of cans to  be su1-1iIritted to  a puxctwe lealc tes ter  
the hole from vhich the contents have been removed is  soldcred tip by C. 

coverim disc of t inrp la te ,  but t h i s  i s  no+; neoessai-y i ~ i t h  a special ly;?e 
of .tester rrhich aooonmodates cans with openings a t  one end. 

R T c s t i x f o r  lealcs. - 
I 

Af ter  talcing the internal  prcssurc ~ 1 7  to 2 lh. a s  i;zdicak<. by a prcssw;r.~ 

lealaze bubbles frcm those due to ciltrapped a i r  i n  -kho s c m  or  to ai.6 
attached to  tlze exterior o f  :he can. Tile l a t t e r  c:n bc akpcd off ,  

undcr pressux i s  aooepted'as c lear  ovidence of lealcage. 

increments of 1 1E. to 5, 10, 20, and. f i n a l l y  to 30 lb. an8. ro-o;;amincC? 
fo r  lealcs a t  each pressure levcl.  The pressure to  .<ih?ch cans c;n 3c 
talcen without serious d is tor t ion  ikpeiads upon the dimensions Cf' the  can 
a'ndtbe ty-peof testeruser?.  Y t i th thepunc t .~ re iypc  tccter ,  the 
approximate buc!;linz pressures for  different can s izcs  a rc  given i n  tb.0 
i'ollm<ring table : - 



I !ith the special  t e s t e r  used fo r  cans opened a t  one end, 
dis tor t ion i s  avoided, and cans q, to  No.10 size can be safely talcen ul, 
to 30 lb. 

The'lcalqy areas  a r c ' f i r s t  cxmined by mked eye o r  ;:ith the 5 . 3  
of a lens  and,  hen necessa%y, cross sections a rc  made by mcnns of a f i ~ ~ ;  
toothed jeriellers sal? blade, a tkrcc-cornered f i l e ,  or a paver-drivcn 
cutting disc. Lcalcs may'be due to  perforations o r  cracking of the ti&-: 
p l s k ,  defective soldering, o r  t o  i n c o r ~ e c t l y  Pomed or darnaged s e m s  2.: 
the double-seamed sanitary can. perforations o r  cracks are u s u a l b  
obvious, uh i le  defective soldering can be detected by separa%ing and 
examining the soldered 5em.s. In the aase of leaks occurring a t  tho 
jmct ion  of the lode and end seams i n  .the sanitary can i t  i s  d j f f i c u i t  
to  dotennine rrhether the soldcrcd portions of the side s e a r  arc  
hp l i ca t ea .  The oondition of these soldered areas can be deteminc;l 
by removing the end or" the caii, tal5n;: care t o  avoid &w.agiii the body, 
a n d  then r e t e s t a  thc can i n  the leak t e s t e r  used f o r  cans -c:ith one opcn 
end. 

Leaky areas  due t o  da im~c or i n c o r r ~ c t  fo~-;.lc-:ion of double sca .~s  
a re  examined by meains of s c ~ a i  sec tioir,. The ddccrip'cioi? o? the 
technique mploycd ard the n?cthcds f o r  assessing tbc causcs of such lezl:;: 
v t i l l  he given i n  a subsccpnt  ar t ic le .  

Relizbili'cy of the Method f o r  Dctcotion of Leaks 

It i s  recognized t h a t  an i n t e rna l  pressure t e s t  &es  not, 
simulate the conditions found i n  cans c::ccp t ~ du6ing the short  period 
fc l lo~f ing  the solease of pressme i n  the r e t o r t ,  ;;hen the in t e rna l  
pressure i n  cans nhicll a rc  not  ppessurc-cooled nay rcach 25 lk, p c r  square 
inch. Vlhon the cans are  cooled 3 r d  devclcp vacum tho ncgctivc prosslax 
I-rithirr a can having 10 inches vaouux ~ iou ld  'Ire appro:.inatcly 5 lb. per 
sc~uase inch and i n  cr~c z i t h  20 inches vacuum, about 10 1.b. per  scpmrn inch. 

I)ospitc thesc objections, tile intcrrm.1 prcsswrc k s t  r.c%hsd 113,; 
been proved sat isfactory f o r  disclosiqg T-:cslncsscs i n  scam construction, 
and i t  v i l l  l e  sho-rrn i i - r  a l a t e r  discussion tha t  lcnly s e m s  a r c  i n  nos t  
oascs bc lo~i  the acccptcd standards for good seams. 

I n  j u h i r ? ?  the r e l i a b i l i Q  of the in t e rna l  pressure t e s t  Par 
detecting iedcs, the r e su l t s  obtained imvc been re la ted  t o  thc , , 

h c t c r i o l o g i c a l  findings on spoiled cans, and t o  visw.1 cvidcnoc of 
leakage of-port ion of the can-contents. ' 

'Up t o  the present, a l l  a s  sboidng bacteriological. ev;-dcnc~ 
of spoilage duc to  invnsica of the cans a f t e r  procossin;: Imvc kocn 
lcal;yt usually a t  pressures of 10 lb. or  loss ,  althougll prcssmcs bct.:~cii 
30 Gm~'I 20 lb. Ticre solr,cti~?~cs r c ~ u i r c d  t o  detect  leaks. 

TTisibly lca lq  cans have gcncrr-lly sboi-i~in leaks a t  prcssu-cc 
Lelorr 10 lb., but tli-ere have bccii 2 Poi-; oxcc;~tions lil ;ihFch czns 
apparcn%ly 1caMng at thc j m t i o n  ol" side cnd end sc:m.c a f t e r  re tor t ing  1;: :! 
cooling rrere non-leaky ':hen testea.  l i f ter  rernoval of tlie cover z.t -:he ::;LI..-. 

pected cnd, lealcs %:ere detected tlrrough the soldered are- a t  +he end of 
side seam. It was coilcluiled tha t  lealcazc of portion of thc caa ~0i1tc;lts 
had occurred through these areas dur%ng re tor t ing  



I a d  cooling nnd tha t  the sezms becane effectively sealed a f t e r  conpletiol  
of cooling. 

I$ means of the irnterml pressure t e s t  our laboratorjr 
exminations oovering about 2000 cans have aisclosed t h a t  appro~5matel2r 
30 per cent. of c ~ m s  from various / iustralian c.mi1eri.e~ showed lealcs a t  

.. i n t e rna l  pressvxes of 10 113. o r  l e s s  per  squzre inch. vhi.lst i t  i c  
true tha t  com~~eroial  losses  due to  lea!^^ cans have not  bee:? regularly 
high during 'chis period there have been i n s t ~ a c e s  of losses  as h i ~ h  a s  

' 10 per  cent. Ill= f a c t  t h a t  a 1,-.rge pro:~ortioil - - of such leaky cans 
mgr escape spoilage should not  be .take.cn as rn indication tha t  there i s  - no pressing need tc improve the coind2tion of c=ls and c*?m seams. ~t 
shouLd he the aim of can mmufa-cturcrs and food czmcrs  t o  reduce the 

I 
p o s s i b i l i t i e s  of %oilage i n  02.nilcd foods due to  lenlcy ems. f t  i s  
of v i k d  i q o r k m c e  at tlzc present time that riastage of tiznplat-e, food 
materials, m d  manpovrer should be !mpt as lev as possible, a d  most 
important of a l l  tht the r i s k s  of food poisoieng should bc reduced t o  

The idenl  of hermetically sec.led non-lerii~ czns i s  not  ,i .,I 1 
impossilfte of attainment, and has i n  f a c t  Been reached in 2. f a i r  

j: 
proportion of cnns examined i n  t h i s  l abor~ to ry .  The cdap tioil of tho :! 
internal pressme t e s t  sbov.1d z s s i s t  c m  makers z.nd c,miers 
mcinltaining high s%2ndards and should be of v d u c  f o r  the p r q t  

'i 
I! 

dotcction of fc.ults vihich a r i s e  from t h o  t o  t h e .  

The next a r t i c l e  i n  this ser ies  I - r i l l  deal I-;ith fu r the r  d e t a i l s  
of crtn exmirntio.ns 2.nd m i l l  outl ine recommended s taf iaxds f o r  serms. 

i/ 

,SUBSTITUTE - CO>ITAIi\m II\WJ<,J?iC?~'i?I0i\1S E;S THZ i)LXtS~ol$ 017 ~ p ~ ~ ~ y : ~ ; . ' ~ o p ~ ,  .- 

I n  order t o  K.vc t i q ~ l , - . t e  m?.n;r m?tcri.?lc ~-i[ech -:;ere :I'o~ncrl.y 
p~.c!;cd i n  t inp lz tc  contniners -re ;lo-:: p.-.eked iil contaiilers rI~a:e rrhollgi o p  

I # par t ly  cf paper o r  cardboard. 

The C,omnon~realth Tinpla-Le Board i s  responsible f o r  the co;~krol 
and allotment of the t inp la te  available i n  l iustral ia ,  r;d last year a 3  
advisory Tinplate Substitute Conta.iner Committee rias s e t  rp t o  a s s i s t  the 
Tinplate Board in i t s  norlc. ilmoq the members of t h i s  Committee ?.re c. 
nmber of men who can give tecirrlical adirlce and information, These 
iilclude several container mmufacturers, a representative 02 the g lass  
industry, a memL-r of the s taff  of the Chemistw Eel ja rk i l t ,  UnLvcrsiky 
of iielbourne, a represenfative of chcjnical industry, anti tlwec li~ernbc~s o r  
the s t a f f  of C.S.1.R. Hovrevcr, i t  \-/as soon real ized tb2.t l ,ioor~tor;r 
investigations rrould be necessary t o  provide the Committee i-:ith muoh o f  

The G. S.I.R. Division of Food Prcscrvn.ti.u;l the informatioii i t  needed. 
and Transport h3.d been interested in  tllis p'roblem from very ear ly  iil 'chc 
n u  period and. had carried out a mall mount of Iaborc..tory :?orl:. This 
vrorlc vms novr great ly  expanded and rade a co-oper~:tive investigc.tioi1 1:i.i-k: 
the C. S. I. R. Division of I n a s t r i a l  &emistry. 



Liost of the ccm~od i t i e s  paoked i n  subst i tute  containers 
some water, and the water-content r r i l l  vary v i t h  the r e l a t i v e  hu>ai&itY of 
the storage atmo sphere, inoreasing w d e r  huinid cw& t ions  an6 decreasing 

1 under very tlry conditions, ! 

The dry r ta ter ia ls  li!:ely to be pzclced i n  subst i tute  containers 
can be c lass i f ied  f: i ir l i~ coiiTpletely i n to  +\-TO g r o q s : -  I 

1. 1: large L~~o$or ' i ion of t l ~ c  co-~!o6:i,i:.es :1a:?6le:. by Zrocers 
such a s  f l o w ,  corilflour, st?.rch, cu.stard po-.!i?.er s i . )n~hct t i ,  pe;2per, a r c  
not  seriously ~ ? f e c t c d  by v ~ r i i - ~ ~ i o n s  i n  via'ier-con-tent nrovided. t!le.t they 
yemain too dry t o  support gould'grovrth. The lover l i m i t  f o r  mould 
grorvth var ies  v i t h  the ma.berial, but  i s  u s u a l b  i n  the range DO to  85;; 
r e l a t i ve  h m i a t y ,  Hos'~ 6:zy foods are  l i ke ly  to  beocme mouldy or 
musty i f  allovied t o  reach ei;uilibrium \rater-contei~t i n  a i r  a t  o r  above 
8077 re la t ive  hunidi ty. Coimoditiec, stored i n  .tho usual rmys i n  n1oc.t 
p a r t s  of Australia,  exoeptYng i n  the t rop ica l  coastal  regions, a r c  not  
l i k e l y  t o  be exposed to  humia t i e s  above 80;; fo? perioas of more thLm a 
eew bys2 SO t ha t  paolcages of r e l a t i ve ly  l o w  rcs i s ta lce  to v~ater-vxgour 
t ransfer  are. usually sa t i s fac tory  f o r  materials i n  this first grow. 

2. There i s  an inportant secona group of cof i~ ,~odi t ies  i-hich have 
a very short  storage l i f e  m l e s s  the water-content i s  kept very lo??. 
These mater ia ls  cannot ise alloi7ed to  reach equilibrium with the air 
~?ithout serious clanage even i n  the d r i e s t  p a r t s  of Aus'cralia, Goisequc i~ i l~ ,  
they reciuire paclcages nhich are very r e s i s t a n t  t o  the t r ans fe r  of v6a.ter.- 
vapour. Among the most iikPortant om.u,~odities i n  this g r o q  a r e  drioi' 
mill<, dr ied egg, d r ied  meat, and dr ied vegetables. 

One of the Gaslcs undertaken by t h i s  Division i s  the col lect ion 
of data on the m t e r  r e l a t i ons  of foodstuffs and other corl?i:lo&ties i n  
order t o  eskinate the  res is tance to vrater-vapovr t ransfer  ~~ih ich  is  
necessary i n  paolages f o r  pa r t i cu l a r  materials. 

!Chis Division has a l s o  been responsible f o r  carrying out tests 
on the various t n ~ e s  of subs t i tu te  conhiners  a t  present avai lzble  i n  
Australia,  paying parti.cular atkention to t h e i r  rosistancc t o  the 'nansfcr ;I.: 

of \-rater-vapour. , :,,: , 

;,. , 
The f ollo~i%rg: ?.ye S O ~ K ?  of the more iniporttlnt conclusions arixiily! !!I 111 

1 out of t h i s  ~rork. 

1. il large pro1,ortion of the containers rnaimfacJ~urcd a t  prescn:; 
are muoh too permeable to  ri8.i-er-varpour to 'be  suitable Tor ,such mterial:: 
a s  &ied egg. This does ilot, of course, mean th:; they haye not a 
large f i e l d  of usefulness, 

agent, but  not  a l l  vra::erl. contaifiers have high efficiency. 
heavy coatiurg of ria:: seems to  be neaessary Go obtain h i ~ l i , r e s i s t a n c c  tu 
water-vapour transf e r r  

I 



3. Protein materials such as animal glue, gclatinc,  , m ~  case,n 
have l i t t l e  value i n  r e  s t r i c  t in2 water-va2our t ransfer ,  though ',hey 
zppear sat isfactory f o r  preventing the vre'cting of con'dainer ~ ; a l ? . s  1 

~ . .  ! such co~modities a s  .treacle. . : i th  suitable adclYtions 02 other I 
m t e r i a l s ,  they FW a lso  be sa t i s fac tory  fov oil-prozfiw. .I 

'I 

I 4. Asphalt i s  the only adtlesive studied so f a r  ~:i i ioh gives a 
xeal ly  useful increase i n  r e  sistancc t o  r~ater-vqour  transfer. 

"I 
) 

1 

I 5. Most of the lacquered oontainers we bavc sccn have becn very 1 
permeable to irater-vapour. I 

I 
I 

liore detai lea  irformation on subskitute coitaiiler iizvestigntioiis I 
\Jill be published in the h l l e . t i n  of the Tinplate Con.hi.ler Committee, Wlc 
first number of i~hioh  i~il l .  he issued shortly. i 

Soue general notes on tlisco1ouro.t-ion i n  canned foods irere 
given in the l a s t  issue of the Quarterly. The f o l l o r r i i  additLona1 
notes on sr-tede t w n i p s  may a l so  be of in te res t .  

S-~ede turnips nom.ally dcvelop a br ight  zolden oolour during 
~;rocessing, but a du l l  leaacn cr even darlcer oolour scmetires appears i n  
cmmcrcial packs. Investigations a t  this Laboratory havc shorn t h a t  
contarnination 7,itth i r o n  (not Eore than ' ~ c n t y  p a r t s  per  mil l ion i n  s a c  
eases) can cause serious discolouration. 

Earlcaning has bccn produced expcrincn.tally by blanching i n  
s l igh t ly  rus ty  p l a in  i ron  c ~ u i p c n ' c .  xvcn i n  such cqupncnt, ilis- 
colousa.tion r ~ a s  rcduoca to a rniniir~va~ by usin2 f resh  rratcr ana b l anch i~g  
f o r  not more than f i v e  minutes. I P  thc period. of bla~chiing ~ f a s  
excessive (e.& more than ten minutes) 'o r  thc :!:.tcr liad becn previously 
hoi lea  i n '  thc vessel  for  a l o w  period 9 daricening ::as I-~ILIC~ more sc2ious. 
Thorcforc, i f  p l a i n  i r o n  ecpip~ncnt ?nust bc use& f o r  blanching s:cdcs, 
the t h e  of blanching should be rcduccd to  a minimm ;nd the 7:mter 
should k c  ohanged a f t e r  every 3 - 4 batches. The uso of 1-rater 
ccntairjng appreciable amounts of i ron  i s  to be avoided. 

Similar d a r l c o n i ~  has been obtained by boiling diced mioaes 
i n  solutions o f  ferrous bicarborate containing 50 p a r t s  per  nlillioa o r  
mom of iron. 



The increased prof i~~ct ioi l  of drieZ foodstu.ffs has brou;ht 
about a demancl f o r  a very rxi~iil: nenns of d e t e i - ~ C i ~ i ~  inzter-con ten";^ 
t h a t  the drying process can be coi1,krollecl more closely, The sta.~~durd 
methods';: f o r  detemii1i.n~ ~ i a t c ~  r c c ~ i r e  sever;.l hours &yiinz either T;1 
an air oven o r  i n  a vacuyarn oven operated under specified conditions. 
These methods involve f a i r l y  accurate neighing of m a l l  s m ~ l e s ,  aad 
aare i n  onlculation. 3 i s  tilla-Lion r11e thods i n  ~hS.ch the Golume of 
!-rater i s  read off d i rec t ly  a r e  a l so  used For san?e !nc.terials, but these 
methods re rp i re  a separate piece of apparatus f o r  each of simultaneous 
determinations, and the er!uipment v i l l  be difr ' icult  to  obtakn f o r  new 
plants.  

Close control of  he drying process i s  pos:;ible wily -11he11 very 
rapid d e t e d n a t i o n s  of water content can be made, a d  none of the 
standard chemical methods en t i r e ly  meets the requirements. method 
i s  required rihich alloris of i m e z a t e  adjus-hnent of the *ying schedule 
vrliene<er this i s  desirable. A large number of t e s t s  i s  usually 
necessary t o  oheclr on the e f f e c t s  of var ia t ions i n  the process vihichlaw 
be e i ther  intent ional  o r  unavoidable. Great accuracy i s  not  a l~~rays  
required, and fo r  many proclucts, aetem.~inations oorrcct to  within 0.5); 
~ ~ o u l d  be sa t i s f ac  tory. 

] : ; i i S J ~ . G i N l '  OF 6Zi3C'~Ri~.?~I, (!Uii7i'1T?-iS. 

The var ia t ion of tlxe e l e c t r i c a l  propert ies  of a riitb 
i t s  vrater-content provides the bas i s  for  attempt- t o  detemnine r a t e r -  

manufacturing plant.  

During measurement, the niz.teriaL i s  usually held betr~ecn 'x~o 
insulated metal eleotrodes :!hich are connected 'a the measuring c i r c u i t  
and source of current. The r.~easurernen'l- depends on both the qmn.tLty 
and the nature of the r"lo7.i of e lect i i ic i ty  L:lrou~l1 the rnaterial i n  $Lie 
c e l l  with r e q e o t  t o  the 2-pplied voltage. ' b l t e r n a t i w  current over 
a very wide range of frequencies nay be used, but .I;l~e use of d i rec t  
current i s  not l ike ly  t o  be successlnzl because polar isat ion causes the 
o w w n t  t o  decrease ancl ~ i v e  variabio reatlings. The quantity measwed 
may be e i ther  the resis tance o r  capacitance of the p a r t  of 'che electr-i.c:rl 
o i r c u i t  botvieen the metal electrodes, I n  practice i t  i~ often !nore 

For e::miple, see a r t i c l e  "The Eeternxination of Hoisture i n  Sried 
Vegetables", Food Preservation ~ u a r t e r l y ,  Volwe 2,  IJo.2, 11:>,:,.14-IG. 



convenient t o  measure r e l a t ed  ~ u a ~ t i t i c s  o r  some combination o f  these; 
the main reauirements a r e  that'the e f f e c t  i s  convenient to  measure and 
va r i e s  oons<stently with the  water content. 1 

1 

6s the ' water-oontent by i t s e l f  does -not determiile the ourrent I 

through the ce l l ,  i t  i s  necessary to  standarrlize the teohilir~ue of 
masurement so tha t  the water-content remains as the only inportant 

I 
variable. 2he most important var iables  t o  consider a r e  the conposi t ion  
of the material, i t s  par t ic le  size, packing den,si;;ity i n  .the ~neasu r i i i  
c e l l ,  quantity i n  the ce l l ,  aind tempei.atvre. 

I The composition of We material. on which the determiinations 
a r c  made must be reasonably constant except fo r  water-content. This 
recluirement i s  met by scme h i e d  foodstuff s, but i t  may not be met by 
tho different  v a r i e t i e s  of a vegetable or f o r  the same vegetable under 
dif f e r e a t  treahlents. 

It i s  usually necessaq  t o  grind a samnlple of the dr ied 
mateerial so tha t  i t  can be y?oured ink0 the m e a s ~ r i w  cel l .  The 
p a r t i c l e  size of samples f o r  Gctenni,lction should e i the r  be f a i r l y  
uniform or should cointain constz~n'c ;?ro:~ortions of various pai- ti ole 
sizes. 

' 

Provided 'chatthc se ttiili, of the g r i n c E r  m i l l  i s  1:e~t 
constant, .there seems t o  be no nee<. to  select  ~3artLcles over narroii 
r a i i e  of sizes. 

The packing densi-liy i w s - l  be kcp + cons-tsnt and. the to,tal  
quantity of material  i n  the c e l l  ;lust be dieaswed. There are  various 
raethods of aohisving the desired acoLwacg, and. the l a t i t u d e  al lo~red 
depends largely on the design oi" the cell.  an& the rreasuring circui t .  
Serious e r r o r s  are  possible a-N: precautions must be talcen t o  miili~zize them. 

It ' r i l l  usually be necessary t o  take ink0 account the e f f e c t  of 
temperature ohaiqes. The macjxitude of the corrections i s  l i k e l y  to  
depend o n  the compofiition of the mte r i a l ,  inclui!Zng the water-content; 

G 4 L I ~ T I o I . i  ,:I~I C I ~ I ; I : ~ T G  OF I ~ T S T R U I Z I . ~ ~ .  ----- 
The original ca l ibra t ion  of a n  i n s t m e n t  i s  carr ied out by 

comparison with determinat5om aade by a n  approved method o f  moisture 
determination sppragriate t o  the product. 1.b i s  of cowse essent ia l  
that the standard method give oonsistent r e s u l t s  f o r  the r a t e r i a l  w1dc.r 
tes t ,  ana it must not  ke forgotten that no one method i s  sat isfactory 
f o r  a l l  materials. A separate ual ibrat ion i s  xerpired f o r  oaoh 
natsrial; alld i f  the material  i s  b a e d  i n  rridely d i f fe ren t  pa r t io l e  
sizes,  i t  i s  oonvenient to  have a separate cal ibrat ion correspond5.n~ to  
each p a r t i c l e  s5ze. 

i 



Once a par t icu lar  instmncnt  is oalibrated, it sl~ould be 
possible to  transfer the oal ibrat ion to  similar inskumea-ks. This I 

I 
procedure depends on uniformi@ i n  the manufactwe of tile lileasuring 
i i l s t m e s t s  including the 2neasuring oell .  

I 
I 

I It i s  very desirable t o  checlc the cal ibrat ion of an instrument 
I'recpently, and the most sat isfactoqr  prooedure seems t o  be t o  carry out 1 

. . a fev determinations by %he standard izetilod. together ~ r i t h  the routine 
determinations on the elec.tr ica1 instrument. 

irhen the quan.kii.ty of vrater i n  the material  i s  l e s s  ihan 5:;, I 
the other var iables  affect ing the e l ec t r i ca l  propert ies  tend t o  masl; I 
va r ia t icns  due to  rmter-con-ken+. There i s  a l so  a l o s s  of sens i t iv i ty  
a+; 101-1 T~ater-contents and i t  becomes niore d i f ? i cu l t  t o  dis.i;inguish bekroen 
different  l eve l s  of vater-content. I n  other nords the scale becomes 
cramped i n  the ranzc of lor) ~vic'ier conteilt, but upens out  with inoreanin:; 

I 
I 

wate1er.-oontent, 1 I 

I The ledl ing of: in  the accuracy of dcten~aiila.:ion as the ~:;r.t-er- 
content of the sanple i s  decreased 5.s one of the greatest  d i f f i cu lk i e s  i:n 
producing an instrunexi seL?.bI~e :u: dried vezekbles. 

To sum uo; a s  lon;; as the l i n i t a t i o n s  of' the iiistrunlei?ts are 
aqpseciated and the material  aild -!,recesses a re  vie11 stzndard'.ized, 
excellent r e s u l t s  a re  possible. If a oonstmt tenperatuTc room i s  
available, a g rea t  deal of t h e  can Fe saved in cal ibrat ion sad 
rmasuremeizt. 

On the other hwnd, a.n e l e c t r i c a l  moisture rneter can be very 
misleading if the e f f e c t s  of varFa.bles other than r a t e r  a re  ;lot reiiuced 
t o  a minimusfi. 

(This a r t i c l e  rihich represents a revision and extension 
of one published i n  a previous issue of the Quarterly 
bas a1rea.w appeared i n  this year1 s I'Earch is:;ue of the 
Agricul t w a l  Gazette of 3Tev South :!ales. ) 

For the p a s t  three seasons e::tei~sive experimeiits on the s!;iil 
ooating of apples have been carr ied out i n  Neen South ;;ales at  the 
Homebush Laboratory, a d  i n  1942 a t  c o u i l t ~  centres, by the Zowicil for  
Soientifio and Industrial. Research and the B p a r t ~ ~ e n t  of A~r ic i l l tu re .  



I"clloriing on sucoe ssf'ul eq>erimcnls i n  the laboratory, large ' scale 1 
trMs were carr ied out FA 1242 a t  Eatloi~r, Orange, Croolz.relL, 
Armidale. Large-scale e q e r i n e n t s  have also been car r ied  out i n  

I 
Tasmania .:/here about 60,000 busliels of apples Tiere t reated successmLy 

i 
iil 1942 by t b i  i"ustralian ~Spple and Pear I.!Iarlceting Board mder  the i I 

supervision of tl1e G O W C ~ ~  f o r  Ekientif ic and Indus t r ia l  Resea-ch. 
%alleF t r i a l s  ba.ve a l s o  been carried out i n  South Austral ia  m d  

"i 
Victoria by off'icers of  the State Degartments of kgrioullnre. The 
s e s u l t s  given here r e l a t e  oiay to  f r u i t  grorm i n  iTew South 1Tales. 

1 
1 

It lhas been sho:iil t h a t  a. very tk in  f i lm of wax, o i l ,  or  
other sui table  protect ive r a t e p i a l  a p ~ l - i e d  t o  apples prolongs the i r  
l i f e ,  re tards  yellcl-ling to  a marlred degree and reduces riastage frcnl 
ce r t a in  storage disorders. F ru i t  treated v i t h  a sui table  coating 
i s  also of k e t t e r  flavour: firmer, geflerally l e s s  viilted and genemlly 
br igh te r  than mt rea t ed  f r u i t ,  Such sl6n coa.tings are  pa r t i cu l z r ly  
valuable f o r  inereas- ->he l i f e  of ap;>les i n  cci-~non o r  Wefrigera.i.ec1 
storage, and. the l i f e  duxin; an2 a f t e r  cool stora::e i s  a.lso increased 
by treatment. Treated a s i l e s  - . can also be cool-stored a t  teli~~erc-Lures 
above those a t  which cer"c.5.n cool s t o r a ~ c  Aisorders may develop ;i?.thout 
the reduc%ion i n  storaee l i f e  ;!bf.ch v.sm.lly f o l i o ~ r s  cool storage a t  
higher hemperabes.  The e f fec t  of such coatings i s  Cue to the f; lct  
t h a t  the dif fusion of oqrgen s.n<. carbon dioxide t111'ou:;h the s!rin of the 
fruit i s  r e s t r i c t ed ;  consec!.uen.tly the l i f e  processes of the f ru i t  ere  
slowed dorin and. therefore it:; storase l i f e  i s  increased. 

TYPES OF COATINGS. - 
The most sa t i s fac tory  coatings are those fom~~ed froin oertaii i  

o i l s ,  waxes, a ~ d .  dewaxed shellac. 

Castor o i l  zcl desra::ed shel lac  a r e  soluble i n  alcohol :/hlich i s  
the only sui table  solvent t h a t  can be used irithout injur- the f r u i t .  
Consequently, a mixture of castor  o i l  and shel lac  dissolvcd ir, alcohol 
can he uscd, a r d  such a preparat ion has z i v e i  very s a t i S a c t o r y  r e s u l t s  
l ~ i t h  a nmber of var ie t ies .  A l l  other o i l s  and r~a::es have to  be 
prepared a s  emls ions  usins  special  soaps. Such eiinulsions have the i r  
special  uses, but have not been a s  generally effeot ive a s  the alcoholic 
solut ion of castor  o i l  ap-d slieellac. A s  the alcoi101.i~ solution'iirie; 
very ciuiclcly ard leaves no contact  marlcs, i t  i s  par t icu la r ly  sui table  fir 

t rea t ing  the fruit hy hand-dip?ing methods. I n  use, the solution 
teccaes nore coflcentrated though  evaporation of .the alcohol axd 
skonger  solut ion rr:ay cause the subsequent aevel~pment i n  t rea ted  fvu-ii- 
of core-box-miw, alcoholic f lavours ,  or  breal-down. Alcohol should. 

t i t r a t i n g  T;ith caust ic  soda solut ion i n  the sane I-lay a s  the  maturity 
t e s t  f o r  oranges i s  carr ied out. 

Alcohol i s  inr'lann7able and the necessary preoa.utions should. 
3e talcen rrhen the solution i s  being used. 



The e m u l s i . ~  are  Inore dlf?ic-d!.~i -Lo prepare bU,u ccil rcadilj. 
bc m a r ~ u f a c t ~ c i l  co~z .~erc ia l lg~  in a conceiitrc.'icd. f c m  an?. -thvfl re;;ui~-~ 
d i lv t ion  v i t h  va t e r  f o r  use. ;~c i~- , re r )  -. ~ J I C Y  ~ X Y  s l o ~ i l y  and ic?.rre coiit:..ct 1 
marks ??!icn hand-&?:.inx methods are  used, but can be applied vcq 1 
s a t i s f ~ ~ o t o r i l y  i n  a i~zchinc :~lxi.ch incoi-porates a ho-t-air dl?ri-,g tL~l;:cL: 

A large i ~ ~ ~ b c r  of emulsions of waxes and o i l s  i~avc been nrm?:,:-n,i : ~ n d  - -i-- "- --. 
tes'ced on fruit i n  the laboratory and some of these have &iveiI ..oos. rez.L?!.-ts - 
i n  la rger  t r i a l s .  1 

I 

(a) x i :  This method i s  very saii;_sfactory y>hC1 i ; ~ ~ ~  
alcoholic s c lu t io :~  1 s  uscd, and large c p i l t i t i e s  of : 'r~~it o m  be .;;rcF.tL~ 
ine:rpeilsivcly by the @mior, as s ~ ~ e c i a l  ctiuipment f o r  i i q r i i  I;hc trc::tca 
f r u i t  i s  i l~t neccs sa r~~ .  TIIC only ec;uipment . required i s  a t ad<  to  [roli; 
the solut ioi ,  several  perforatci .  d ippa -boxes  or ics1;cts and a gcnklx 
slopin2 draining-tablo o i  corrugated sllcct i ron  along rrhich the soluticil 
d r ~ ~ o d .  frcm  he f r e s l ~ l y  dipped bo::cs of f r u i t  rvxs bacl: i n t o  the tcra:;, 
ii suitable d i p ~ i n g - t ~ < :  i n  v l~ i ch  the f r u i t  caii be t rcated i n  casc l o t s  
using a standard 'rusllel-size dip~,in: 'to:; ;icu.ld be 22 inches loilg, 
14 inches ::idc, and 16 inches deep, and ccu.ld convei~ici t ly  t-e zade fro13 
gal?-: ' .zed iron. A ycinf orcc6, special ly  ~r!oothcd hardl~rood o r  2err.r.lccic 
bushel nasc f i t t e d  v i t h  rope i l anaes  md perforate6 for  rzpid a-ainagi. 
rakes  a suitable container f o r  di-L?~iil(; the f r u i t .  

In  operatioil the f r u i t  i s  -cil.tly transferred froin the f i e l d  
case to  the clipping-box ?ii~icil caii i-c:Giiy 'te Zone by pplacfng tile e iqh i  
dipp5,ng-box on top of the fu1.t. r iel<.  easc ani: careful ly  i:lvcr%ing the 

r' kbfo cases. llie dipping-box f s L-:he;l suki:?er~ed f o r  a fey- s e e c ~ & s  i n   kc 
i kanlc of sol_u%ion, care bein2 ta.l:en to  cover every qsLple, z.nL -Ibei? izai::c i 
on the drahing-table f o r  a miniiil~u:l of 'c:o iiinutes. / ~ f t e r  cka!:s,.!~.nz ; .: .L 

Ir  . - ~. f r u i t  i s  t ransferred kck to  tlie origij1aL box r-!hich i s  i1o.t -"*cl.c~ d.? T.2 

s t c r q e  for  a fen hours i n  or6.e.e.r tha-k tLie f r u i t  w i l l  be free 'GO d~-;r. 
It i s  desirable to  r a i s e  the oases off -:he f l oo r  a u x i i ~  t h i s  'iiinc 3- 
placing them on 4 x 2 inch studs. - - 

ri scveral  dipping-boxes are  use& 
the bo;:cs can 'tt- thorovghly &rained \ihFlc ctllers arc being f i l l e d  and 
dippea. Ey t h i s  method, ofie r2z.n can t r e a t  20 to  25 bushels of 
f r u i t  per  hour. 

(b) Nachine Trea'cxent: - IL s7~i table  riachine cons is t s  9f  n k t : :  . . 

hold the solution or e ~ u l s i o n ,  and a r ~  elevator,  ~ d t h  a lder  &ainagi: k .2 ' :  

to the ta-nk, which oa'ries th; fruit frotr~ the &di to  a. arying-%u;1;1ol, 
The f r u i t  i s  slorily car r ied  t i ~ ~ o u g h  -the tuaiiel aza ins t  a c v r r c i  of hot. 
a i r  a i d  i s  discharged from i t  i n t o  a bin f o r  boxing, Such n mol1ir:cci 
v i i l l  rapidly handle f r u i t  ti-eatcd rl i th castor  o i l  311CL shel lac  i n  aicolicl 
and i t s  use i s  p rac t i ca l ly  e s s e n t i a l  fo r  +.reatiilg s a t i s f ac to r i l y  laze 
quant i t i es  of f r u i t  nit11 emulsions. Such plail ts  a r e  i n  operc'iiori 
f o r  ria;:i-~g oranges. 








