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DRIED VEGETABLX S. --.-- 

P a r t  I, --- 

... 
How can satis:factoyy &ied ve,:etables be p r e s c s d ?  

The follov~iilg accoui~t i s  iiltcnded only as tin outlille of tile 
processas necessary f c r  the production of dried vegetables of good 
qualityyc Ful ler  de t a i l s  can be obtaiiled on application t o  C. S.I.R. 

Dried vegetables shouid absorb water readily and re turn  t o  
prac t ica l ly  the i r  or iginal  s ize ,  form, a i ~ d  appearailce. They should 
cook rapidly,  with or withoubt p r io r  soaicii~g, and the coo1:ed product 
should be tender but no t  mushy, The vegetables s i ~ o d d  r e t a i n  a 
considerable proportion of t h e i r  or iginal  odow and flavour and a 
high proportion of their or iginal  vitamin and mineral content. They 
should be dr ied t o  a very low moisture content so tha t  they v r i l l  no t  
undergo serious deter iorat ion i n  flavour, appearance, o r  vitamin 
oonteint during storage, 

Fresh vegetables of good qual i ty  should be used f o r  dehydra- 
tion. Except i n  u ~ u s ~ m l  ciromstailces only those va r i e t i e s  vrhioh 
have a good flavour aind cook vie11 should be used. The vegetables 
should be grovrn mder good conditions and harvested a t  proper 
maturiQ, They should not have t o  be carr ied l o n ~  clistsllces to the 

The f i r s t  stages iil p.-ocessing a re  ~rashing, t r i m i n z ,  peeling 
where necessary , slicing., ; l a sh i~~g  ail& trirm~ing sl~ould be 
carr ied out carefully, Th.2 eouismei~t needed and the order i n  whioh 
the processes are  carr ied out Tviill vary according to  the type of 
vegetable, The s l i c ing  of the prepared matarial  requires careful 
a t tent ion.  The s1:ices must be th in  enouzh t o  tlry rapidly but not  
so th in  tha t  they m i l l  be d i f f i c u l t  t o  spread oil the &-yi.ng trays. 
The thickness of the s l ices  var ies  from -I" t o  $I1 fo r  d i f f e ren t  types. 
of' root vegetables and from $ 1 1  t o  dl1 r-55th fo r  leafy  vegetables. 

The next stage in the proce.ssing is  b o m l  a s  bla.iching. This 
consis ts  of a short  treatrficit vrith steam or boi l ing water. It i s  
essent ia l  for  a l l  vegetables except onions, leeks, arnd sweet peppers. 
Blancl~ii~e; m a y  a l so  be omitted iil the  case of vegetables such a s  
celery wheil they a re  to be powdered a ~ d  used only a s  f1avouri:lgs. 
If blznchiilg i s  omitted o r  i ~ o  t carried out properly, the d r i ed  veget- 
ab les  a re  l i k e l y  t o  be discoloured, tough, arnd tas te less ,  and there 
v i l l  be a serious lo s s  of vitalins e i ther  during drykag or d u r k ~ g  
normal storage afterwards, In the case of oer ta in  vegetables, of 
Which cabbage is  an outstai~diilg e m p l e ,  i t  i s  necessary t o  add a 
o a r e m l y  regulated quantity of sodium sulphite t o  the blanohiilg 



After blailchiiig, ttle vegetables are  spread 011 t rays  fo r  dryini;. 
They should be spread a s  eve;lly a s  possible a i d  the loailing on the 
t rays  should be 1-I$ lb. pe r  sq. foot  according t o  the type of veget- 
able t o  be dried. The vegetables silould be put i n t o  the d r i e r  a s  soo:~ 
as possible a f t e r  blailchiixz. The temperature of the a i r  used f o r  dry- 

0 ing must be carefully regulated, aild v a r i e s  from 140 t o  160'~. accord- 
ing t o  the type of vegetable, The conditioils of drying are rezulated 
so that  the tiim required i s  a s  short  a s  possible a;ld i l l  no case locger 
than about 6 hours. 

Vhen &-ied to  the moisture content required, the vceetables a r c  
c r i sp  and b r i t t l e  aild ctia be p o ~ ~ d e r e d  readily. They sl~ould be 
stripped f r m  the trays i~~met i ia te ly  a f t c r  removal from the b i e r  a i ~ d  
placed ia air-tig!zt bins or packed i n t o  a i r - t i gh t  contakmrs f o r  
transport. Dried vegetables of low moisture content absorb water very 
readi ly  from the a i r  ur~der normal atrilospheric co id i t i0 .n~  aad have t o  be 
handled and packed quiclcly and carefully. 

To determine vrhether the dr ied vegetables reaoh the stai~&Xds 
s e t  out  i n  the f i r s t  paragraph, the follouring t e s t s  can be donc: - the 
moisture and vitamin contents call be estimated; the rieight of water 
absorbed i n  a giveil time uider sta~idard conditions can be 6-etemined; 
and cooking aild tasking t e s t s  caii be car r ied  out. 

: , c : . s  ,. .-.  

THE US3 OF AIR POX DXYniG VEGZTI~BL~S. 

Pile drying of vegetables fo r  preservation involves the rernoval 
of large qul i l t i t ies  of irater. Fresh potatoes coiitai;? at Least 
75 per  cent. by T-!eigllt of \-rater, aild leafy  vegetables may contain 
i ~ e a r l y  95 pcr c e ~ ~ t .  If the dried p r o d ~ ~ c t  is  t o  llavc a usef~r l  storagc 
l i f e ,  nearly a l l  t h i s  riater must be rermvcd. 

The removal of ria-tcr i s  ;lot i n  i t s e l f  a d i f f i c u l t  groblem, but 
v i l~ i le  the rrater is  bcing rclnoved it i s  necessai-y to  make surc t h a t  the 
vegetables r e t a in  good p a l a t a i ~ i l i t y  and nut r i t ive  value. This re-  
quiremcnt placcs knportzlt  r e s t r i c t i o n s  on the method of water removal. 
On the other hand, the mctiloii chosen must be suitable f o r  rapid produc- 
t i on  a t  reasonable costs. O f  the available methods, thc maoval of 
na te r  i n  the form of vrater vapour by means of hot a i r  is thc most usc- 

I f u l  fo r  general productjon. This method, iil conjunction :ritii othor 
adequate processing operations, can be controlled to  zivc a good 
qual i ty  dr ied product rrhich on cool;iixg closoly resembles the cool:cd 
f rc  sh vegetable. 

Function of Dr2r i r iq  A i r .  

Air has tvio inportant funotions i n  the ronovsl of rrater. T11c 
first i s  t o  carry heat t o  tho liqv.id tyater i n  thc vczctablcs t o  ctlaagc 
i t  t o  riatcr vapour. Thc c l w i c  of s t a t e  fron l i qu id  to  val~our rc -  
quires ro la t ivc ly  largc quan'citics of heat, much morc than i s  reqvirod 
t o  h e ~ t  tkc ra te r .  The first function of thc  air iifiplies t h a t  thc 



a i r  is  cooled a s  i t  does useful rrork. The second f w c t i o n  is  t o  carry j 
away the ;-later vapour. It i s  obvieus tha t  both these p q o s e s  a r e  best  ; 
served by forcing the a i r  t o  move more quic-Uy than i s  possible mder  
ilatural convection. The essent ia l  equipment i s  a heater t o  heat the i 

a i r  t o  the correct temperature, ails a fan t o  move the required mount of i: 
a i r  over the ne t  r a t e r i a l .  k 

I! 

Operating Conditions. 

lilthough very hot dry a i r  i s  e f f i c i en t  a s  a d r y i ~  agent, most 
vegetables deter iorate  rapidly i f  exposed to  temperatures above 1 5 0 ~ ~ .  
t o  160'3'. Hotter a i r  may be used on very wet mater ia l  mi in^: t o  the 
rapid cooling effect  due t o  evaporation of rrater, but the time of exposure 
must be short. 'Jhefi the a i r  i n  a d r i e r  does useful irorlc, i t  beoomes 
cooler and more nearly saturated ;-rater. Drying therefore does not  
take place unaer constant conditions throuhout  the dr ie r ,  and it becones 
necessary to decide a t  what point  the air has been used most e f f ic ien t ly .  
I t  has been found that sat isfactory drying conditions a r c  possible with 
a i r  a t  temperaturesabove 120'~. provided tha t  the vater  content i s  not 
too lzigh, 

A vret bulb thermometer i s  very useful a s  an indicator  fo r  the 
operation of a drier.  I f  tlie sensi t ive elemcat of a thermometer i s  
covered by a sui table  bandage irhich is moistened and exposed t o  'he a i r  
stream, the temperature reading r r i l l  nearly a11:rays be lower than the 
correspading ilry bulb readizg. The difference belxrecn the b y  bulb and 
wet bulb readings (the .vet bulb depression) i s  an indicat ion of .the ilryin- 
povrer of thc a i r .  The ixro readings a r e  the ssam ctlilen' the air i s  
saturated with  raker vapour, but dry a i r  gives a large n e t  bulb depresston. 
ifhen the wet and liry bulb readings a r e  lmorm, the percentage sa.t;uration 

i of the a i r  may be found from appropriate lhwnidity tables. 

:;'bile a i r  is being cooled by evaporation rrithout the s v g l y  of heat 
from outside, i t s  ne t  bulb temperature remains constallt, !Then the dry 
bulb temperature of the a i r  h a s  fallei: t o  the v e t  bulb temperature, the 
air i s  saturated n i t h  ]-rater vapour at tha t  temperature. Good use may be 
made of the f a c t  t ha t  a i r  which i s  saturated a t  a 107-1 temperature i s  not 
saturated I-rhen the texgerature i s  raised, In other ?7ords, a i r  may be 
made to  do more useful ~~{orl: by reheating it recirculat ing i t  over the 
wet material. 

Data f o r  a i r  and riater vapou' mixtures a re  available i n  the form 
of tab les  o r  graphs from ~ t h i c h  may be found the quantity of a i r  required 
to  supply the heat f o r  evaporatioil and t o  carry off  the 7-rater vapour so 
formed, The usual norlciilg range i s  from 120' t o  1 5 5 ~ ~ .  which allows a 
temperature drop of 35'8. f o r  heat transfer. If 1000 lb. of a i r  is  
circulated,  i t  can supply sufficieil-t heat to  evaporate about one pound of 
I-rater f o r  every 4O1". drop i n  .t;cri!perature. After the air i s  oooled t o  
1 2 0 ~ ~ .  , i t  may be reheated and used again. Pa r t  of the a i r  shoul6 be 
discharged from the d r i e r  before saturation is  reached so tha t  excess 
moisture i s  carr ied off and the  condensation of *<rater on the cooler p a r t s  
i s  prevented. For instance, vhcn the ilry bulb temperature is  bcO:~ccn 



r 
155' and 120°F., i t  i s  desirable to  adjust  the air discharge,. or'veil'cila- 1 
t ion,  so t ha t  ti?e wet bulb temperature i s  kept below 110'~. it 

1:' some dr ie rs ,  higher efficiency i s  obtained by lzeati?lg the a i r  
a t  more than one point,  By t h i s  means the average working tmzpera t~~re  
th rouhout  the d r i e r  i s  ra i sed  a t  the cost  of s0c.e complication i n  coil- 
t r o l s  and ecpipn~ent. Arrangements are  possible wkicb zive drying 
conditions most sui table  f o r  the various stages tlzro~glzout the drying 
process. 

Vhen the a i r  temperature &ups from 155' to  1 2 0 ~ ~ .  , oile ton of 
water can be evaporated i n  24 hours by p r o v i d i ~ x  an a i r  f l o v  of 3,000 
cubic f e e t  per  minute. The f rac t ion  of a i r  which i s  discharged w i l l  
depend on the temperature and percentage saturat ion of the discharged 
a i r .  It should be noted t h a t  the r a t e  of evaporation giveil above does 
not indicate  the output of driei? vegetables. The output depends o : ~  
the r a t e  of water removal i n  re la t ion  t o  the -:feight of vegetables i i ~  the 
d r i e r ,  and it  is  determined by several fac tors  soae of vrhich a re  dis- 
oussea below. 

Rate of Vater Removal. - 
There are  two maiil fac tors  whioh control  the r a t e  at  vdlicb vrater 

i s  removed, o r  the r a t e  of production of dr ied vegetables. The f i r k t  
f ac tor  i s  the condition of the drying a i r ,  and the second is  the vray i.11 
which the vege'cables a r e  prepared f o r  dryiilg. The following f a c t s  must 
be kept i n  miadwheii c o n s i d e r i r ~  the design and operatioil of an  
e f f i c i e n t  drier.  

I ;I 
I . ,  

It was s ta ted  above t h a t  the mximun a i r  temperature allovmble i s  ; ,  
about 155O~. , although wet material  rnay be exposed to a i r  of higher !;. .,*, 

t q e r a t u r e  f o r  a very short  tirne. For r ~ p i d  drying the a i r  should be ;r,! 
kept as near t h i s  maxim tmperature  a s  can be controlled. Heat i s  !': :'.) 1 
conserved by dischargirq a i r  of high water conteilt from the coldest  
p a r t  of the d r i e r ,  but t h i s  saviix i s  l imited by the f a c t  t h a t  dryir~g i s  I-: 

:i., 

vepy slow when the a i r  i s  cooled by approaching saturation. ..i 
::I 

The f+al s tages  of drying need special  a t tent ion,  The removal 
of water frol-3 the nearLv dry vegetables i s  muoh slov~er than from the n e t  
material ,  aild clrier a i r  i s  r e p i r e d  t o  co~nplete this stage af d r y t i .  
The dry vegetables a r e  e a s i l y  damaged by overheating, and best  r e s u l t s  
a r e  obtaiized i n  the f i n a l  stages b: the use of dry a i r  the t e ~ ~ ~ p e r a t u r e  
of which i s  careful ly  controlled. Dry vegetables readily absorb :rater 
frcm a i r  which i s  approaching the saturat ion point  and ilo more than 
30 per  oent. sa turat ion should be allovted i n  the f i n a l  drying stage. 
:,Then the dry bulb i s  1 5 0 ~ ~ .  and the wet bulb 110~3', , the a i r  i s  about 
30 per  oent. saturated. If t h i s  a i r  i s  discharged from the d r i e r  a t  
120°F'. a f t e r  cooling by evaporation, the percentage saturat ion i s  over 70. 

Vegetables r.lust be carefully prepared f o r  aqy in~  so tha t  there  i s  
no wmecessary hindrance to  the passage of i~z.ter t o  the air. A s  muoh 
surface a s  possible should be exposed t o  the a i r  stream aid the p ieces  



should be thin. Very rapid drying i s  possible when the 
material i s  f i a e l y  shredded, but t h i s  form is not always acceptable t o  
the consumer. I n  the l a t e r  stages of drying, the r a t e  at  nhich water 
ncves t o  the surface i s  a very important factor  i n  detemining the r a t e  
of m t e r  removal. k very dry  surface layer  may hi ider  the removal of 
'mter from inside,  especial ly  i f  the pieces a re  too thick. The 
blanching t rea&ei~t  a lso w i l l  have an ef fec t  on t l ~ e  drying r a t e  i n  the 
l a t e r  stages. In  most cases a correct  blanclhing trea'aileat accelerates - 
the drying. 

I 
I n  coi~clsuion, i t  rnay be s t a t ed  tha t  a prolonged drying t i n e  jl 

usually leads t o  excessive deter iorat ion i n  food values. A drying time : 
of about 8 hours seems t o  give generally sat isfactory resu l t s ,  although 
shorter drying times are  preferable,  par t icu lar ly  oi the score of vitamin 
r e  tentionr ...,....... .! 

W E T Y  OF CMlilED FOODS. 
$. 

The f o l l o v ? i i ~  is  the t ex t  of an an'nouncement issued joint ly  'q~ ; 
5 

the iI inistry of Food and the i s n i s t r y  of Health, Great Britain,  on i s  
,i 

January 7th, 1942, 

Safety and ?lutr i t ional  Value. 

>Iutri t ionally,  canned food compares favourably th  cooked. I n  
order t o  ensure good quality,  a r t i c l e s  t o  be caimed are  selected with 
care and calmed almost a t  once before they have l o s t  any of t he i r  
nu t r i t i ve  value. F ru i t  and vegetables a r e  often processed i-rithin a few 
hours of being piclted. Processing o r  s t e r i l i z a t i o n  is done with 
sc i en t i f i c  care, antl t'nis r e s u l t s  i n  l e s s  l o s s  of nu t r i t i ve  value than 
vihon food i s  cooked on an open range. 

Chemically, therc i s  l i t t l e  r i s k  of co.ntami.flatio.n from the tin of 
the can. ar,ticles such a s  ac id  f r u i t s ,  which might a t tack  t i n  a r e  packed 
i.n lacquered cans which give a high dezrcc of protection. i'lo~iadays 
l i t t l e  o r  no solder i s  used t o  sea l  the c ids  of food cans, and thcre is 
no r i s k  of i t  contaminatiilg the contents. 

Bacteriologically, oanned food is  l e s s  Lil;cly t o  be infected than 
f r e sh  food. Not only i s  it hxndled l e s s ;  a s  most of thc prcparat ioi  
i s  done by machinery, but .it i s  s t e r i l i z e d  a f t e r  having been paclzcd i i l tc  
thc can. Cans a re  careful ly  testcd by the makers bcfore release to 
ensure tha t  s t e r i l i z a t i o n  and closurc a rc  perfoct. 

Storage Life of Certain Canned Foods. 

The l i f e  of canned foods var ies  o i t h  thc a r t i c l e ,  thc presence 
o r  absenoe of a sui table  protcct ivc in te rna l  lacquorr, and the ilunidity 
of the storage places. The l a s t  fac tor  a f f ec t s  the external  condition, 
since  dam^ may lead t o  rust in^ and cv~i l tua l ly  t o  perforation. C a n s  are  

I made from t i n G l a t c ,  rihich is-a pure s toc l  sheet ioa tcd  v i t h  pure t in .  



Wheaevor a -1 of food i s  bought f o r  storage, and not f o r  
irmnediate consmption, the date of pu-ohasc should be w r i t t e i ~  i n  ink on 
the label. 

Fruits. Oi lc  year i s  the usual t i n e  f o r  the storage of oanned 
so f t  or stoned r ' ruits  !wjjt in a cool place. If kept loixer ,  the food 
value of the pack i s  not impaired, but  i t  m y  appear l e s s  a t t rac t ive ,  
and the natural  ac id i ty  of the f r u i t  may a t tack  any scratched o r  other- 
wise damaged p a r t s  of the lacquer of the can. 

I Honey an4 JE should keep a t  Least three years i n  lacquered 
cans. 

Vegetables: i n  lacquered cans s tore  vrell Par at least turo years, 
If l s p t  longer the appearance may become l e s s  a t t r ac t ive  but the food 
value remains unclmnged, 

i Baked Beans:. in tomato o r  gravj do not deter iorate  i n  appearance 
and keep longer than two years. 

Pis\l: (especially s ~ d i i ~ s  and salmon) keep f o r  over f i v e  years 
a s  do most ).;eat packs (sausages, meat r o l l s ,  galantines, tongues, soq3s.) 
Canned present a spccial  problem i:i food preservation and the 
paelcers guarantee is usually only s i x  months. I f ,  ho~cve r ,  a f t e r  loilgcr 
storage, the oan i s  not bulged, the oontents are  usually sound. 

Condensed ? d i l l < :  keeps f o r  v a r y i ~ g  pcriods accor&iiq to  the sugar 
content, Unsviee tencd milk kceps i n  good condition f o r  about thrce gears  
and svreetemd fu l l  orem mill: r e ~ ~ a i n s  unctiailgcd fo r  s i x  t o  :&ne months, 
after which i t  may beoane sugary, but t h i s  slcn7 c rys ta l l iga t ion  is ja no 
$-ray objectionable, 

Dried ILlk Povlder: may be sold in packets or cans. I k s  keeping 
qua l i ty  depends an the  amount of moisture and butter fat vrhich i t  may 
co;ltai.n, and a l s o  on the method of packing. It should. be used within a 
fen ~ ~ c e l c s  of  receipt. 

Damaged Cans: A  "blovm" can may be detcctcd frcm the f a c t  t h a t  
one o r  both of i ts  ci~3.s !-:ill be bulged and eaimot be pushed back t o  i ts  
normal posit icn.  A r u s t  hole, puncture, o r  a defcotivc l i d  i s  a l so  a 
sign of danger. 

A l l  blom and, Ica lc iq  cans should unilcsitatiilgly be discarded, a :~d  
even i f  a can Loolcs sound thc contents should not be eaten i f  they lmvc 
arn unusual smell or  colour. 

&on Cans: It is  usual Go tu rn  %he contents of a can i n t o  a 
glass  o r  carthemrare rcccptacle, but there i s  no health reason fo r  doing 
so. Foods do not  dc b r i o r a t c  more q~&$kly i n  opcn o m s  t h w  i n  glass. * 

I n  d a c q u e r c d  cans, h m v c r ,  corrosion of the i ~ l t c r i o r  of the opcn 



Cans of conde~~sed milk, irhich i f  not t o  bc used a l l  a t  oncc arc  often 
opened by nlilakiilg t r o  pmcturcs  i n  tho l ia ,  m q  be scaled by sticlcing 
two small pieces of paper over the holes by means of a drop of the 
milk, This w i l l  prolong the l i f e  of the contents. 

E!ACT$RXOLOGICAL CONTROL IF1 FOOD - PROCESSIiiG. 

Several aspects of bac te i - io lo~ica l  control i n  food processing 
are  dea l t  with by P. S,Prickett and ?I.F.True i n  Fooa Llduskies ,  
August 1940, p, 34. The pril iciples s e t  out are: - 

Sta r t  v i t h  clean rav materials. 
Keep tbem clean during the man~$acturiing process. 
Pack tile f inished product cleanly and i n  sui table  coiitaiilers. 

The manvfacturing process nust  be surveyed bacteriologically 
step by step from raw mater ia ls  to the packed product t o  f ind  where and 
hovr hygienic cointrol measures must be used. 

Kany rair materials are  non bo~&t by food li~ainufacturers subject 
t o  chemical and physical speoification; microbiological specif icat ions 
a r e  likevrise essent ia l  f o r  cer ta in  types of raw mater ia ls  a i d  desirable 
fo r  maw. 

In  manufacturing processes a survey n i l 1  l i ke ly  disclose tha t  
cer ta in  s teps  cause a bac ter ia l  decrease, e.6. nhen bo i l i i x  i-?ater is  
used fo r  dissolving a rau material  o r  rihere i t  i s  heated i n  the presence 
of water under steam pressure, Other stages r r i l l  o f fe r  favourable con- 
d i t i ons  fo r  bacter ia l  growth such a s  pm-evaporatiing hot rrells, 
coiitiiiuously used pasteurizers,  o r  vacuum pans and dryers. 

Adequate knowledge of the types of orgainisms involved and the 
conditions governin;: t h e i r  growth i s  essent ia l  i n  planning aqy changes 
to  control such growth, f o r  example the temperature-tine relationships 
vvhioh are  inimical to bacter ia  vrhich are  re la t ive ly  eas i ly  destroyed a t  
temperatures of the order of 1 4 0 ~ ~ .  m e y  be very f3vourable t o  
thennophilic bacter ia  which a r e  capable of grovring at  t h i s  le,vel, 

I n  maw cases, comparatively rninor changes such a s  re-arrangallcnt 
of piping, eliminating "poclcets" ancl dead ends, re-adjusting cer ta in  
tmperature-tk,o relationships,  s t r i c t  control of pH, aild adding a ral--i 
material  e a r l i e r  o r  l a t e r  in the process o r  i n  another form vd.11 be 
suf f ic ien t  t o  clwi~e conditions favouring bac ter ia l  inorease t o  those 
favouring the i r  decrease. 

The one essent ia l  inp,rcdient cornnoin to  a l l  o l e a n i i  jobs i s  
"elbow greasett. A simple detergent p lus  scrub brushes of proper 
design, p lus  aopious amounts of hot v a t e r  v r i l l  bc found adoqwte for  
most cleaiiing jobs. Greater quant i t ies  of a disinfectiilg agent a r e  
reo_uired an equipment vihich is  d i r ty ,  Hot m t e r  can be used, but 
steam i s  prefemble a s  i t  is  f a s t e r  ancl more positive. '!!it11 open 



equipmeat or  t ha t  v~ l~ ich  r. i i l l  not stand prcssure or  rihcrc steam i s  not 
~~ available or  pract ical ,  chemical s t e r i l i za t ion  i s  preferable, \{here 

steam i s  used, properly placcd s t e m  i n l e t s ,  valves fo:- a i r  elimination 
and removal of condcilsed rratcr, sa fe ty  valves and pressurc gauges a r e  
a l l  essen t ia l  f o r  carnplete s-teril.i.zation, 

h a l l  pieces of equipment impractical t o  steam i n  place can be 
s t e a m 5  i n  large simple autoclaves or  prcssurc steamers.. To f a c i l i t a t e  
h x n d l i : ~  and eliminate con?;amination, chain ;hoists o r  overhead tracks 
can be used, and khc ';:orb,ril supplicd ~:n:ritli cleail asbcstos gloves so tha t  
the autoclave& equipmen': can bc handled while s t i l l  ho-k, If the steam 
presswe i s  relcascd rarpidlyl t!~c cquiprnent i s  f a i r l y  dry when i t  i s  re- 
movedfrom the autcclavc and s imilar  r e s u l t s  are  obtained ~ i i t h  the l a rge r  
equipment t ha t  i s  steamed i n  place,  

A prosrarmo of iiyg5eilic control  does not ncccssari1.y require a n  
increased n~unbcr of employees, but i t  does mcan tka t  the production 
schedule aid the employee's time and vork arc so arranged tha t  h i s  share 
of the cleaning and steril.izi-n;: procedul-es a r c  ail i i l t e g r d  p a r t  of h i s  
viorlc. 

For the clean f inished product, sui table  cor~tainers  clean both 
physically and bacteriologically must bc used, This involves propcr 
storage, inspcc t i o n ,  and i f  necessary, cleaning of t :~c contai.ncrs, 

Eiost i q o r t a n t  of a l l  i s  the hman fac tor  rrhich involves thc 
education and t ra in iw< of th-duction personnel. The foreman i n  .---- 
charge of each de~artrneilt should be rcsuonsible f o r  the c1eaxin.c and - 
s t e r i l i z i n g  proccdurcs i n  his deparhe& and in turn bc responsible t o  
the superintendent, 

Laboratory mcn need t o  be i n  the factory almost eoizstantly t o  
inspect ,  corfcr,  teach, and co l l ec t  smples  f o r  bacteyial  analysis.  Thc 
f inished packcd products rcady Tor shipment to the c o n m c r  should be 
sarapled frequently and t'ne bacteriological  r e s u l t s  uscd a s  a f i n a l  chock 
on the hygienic control  of the p r o d ~ c t s ,  

The laboratory should be an  indepcndsnt depar-beat; it should 
make i t s  rcconuncndations regarding hygicnic control t o  the supcrintcndcnt 
and vrorl: through him, If the la'soratory i s  kc be hcld r c s p o ~ ~ s i b l e  fo r  
the hygicnic control of the products i t s  authcrj.-ty should ec~ual its rcs- 
p a ~ s i b i l i t y .  

* a  D I A . . . O L *  

USE OF I-iENC- AGENTS FOR GAi\Tir:TED FOODS. ---- .--- ---" ,--- 

Some canned foods su f f e r  from the d i sab i l i t y  t ha t  the heat 
processing which i s  necessary to  s t e r i l i z e  them adequately has an 
undesirable softening e f f e c t  on t h e i r  texture, hprovenent i n  tcxturc 
of some of these foods can be obtained by the incomoration i n  the uaclc " * 

of small amomts of calcium sa l t s .  



Tomatoes: Calciun chloride has been proved t o  bc ef fec t ive  i n  
the oase of tm~a toes  and i t s  use as a n  "optional ingredie~l t"  has been 
ajpproved by U. S.A. Food m d  Drug Admiktration. Purif ied calcium 
chloride i n  a quantity reasonably necessary t o  f i m n  the tonlatoes i s  
permitted, but i n  110 case nore than 0.07 per cent. (calculated a s  
anhydrous calcium chloride) of the weight of the finished canned 
tomatoes. This i s  equivalent t o  G graiizs of tlie anbdrous s a l t  i n  each 
No.2 can of 20 0%. oxpacity, The requis i te  amoult of wlcium chloride 
m a y  be added to each i n  the f o m  of so l id  p e l l e t s  o r  dissolved i n  
the juice or puree Vhich i s  used t o  cmple te  the f i l l i n g  of the oans. 

According t o  U.S.A. regulations the l abe l  nus t  include the s ta te -  
ment: "Trace of calcium chloride added". 

:i: 

The increase i n  firmness of -the tcsnatoes i s  due to  prevention of 
the i l i s in t eg~a t ion  of the pec t in  cementing material  i;: the tissues. A 1 
chemical reacGion ocours with the formati011 of ca lo im pectate. ';I 

I Shrimps: Perniission t o  use calcium chloride i n  the cai~i5ng of 
Shrimps has a l so  been grailtod by the U. S.A. Food and Drug Aclilinsli;tration. 

Addition of oalcium chloride to  the pre-soak produoed best  r e s u l t s  
a s  cmpared v i i  th  addition t o  blanching brine or o t i a ~ i n ~  liquor. The 
pickled meats a r e  pre-soaked f o r  35 minutes i n  cold 90 salometer s a l t  
brine containing 1 to 3 per  cent. of ca lc&m chloride. The meat i s  
then blanched for 9 minutes i n  boiling 70 salometer s a l t  brine, fan 
dried, graded, and f i l l e d  i n t o  cans. 

Potatoes: Although c a l c i m  s a l t s  do iaot appear t o  lmve bee;? 
used fo r  caniled potatoes, t h e i r  possible use i s  suggested from the 
r e s u l t s  of experiments described by 1Y.E. Pyke and G. Johnson i n  a 
Colorado Farm R d l e t i n  (Colorado ~ t a t i o n ) 2  (194.0) I>To.l. 

: :( 
: "I  

It T i a s  reported t h a t  the addition of calciuin salts t o  the iivater , , 
1 / 

used for cooking potatoes checked sloughing through preventing dis inte-  i,; 
&ration of the peotin, and a l so  coiltrolled fracturing, although higher 1'; 
concentrations of calcium were required to  prevent fracturing. i :  

1: 
PTaturally-hard i'rater containing a ra ther  high coiicentratioil of 

calcium salts prevented sloughing if the water vras not too highly 
seasoned vnth table sa l t .  I n  t h i s  bul le t in ,  directioils a re  given f o r  
preparing an a r t i f i c i a l l y  hard water using native gypsum o r  alabaster. 
Where gypsum i s  not available the  use of soluble c a l c i m  s a l t s  i s  
suggested, preference being given f w  oalcium lactake and calcium 
sulfamate over oaloiurn ch lo r ide  on aocowt  of the tcndency of the l a t t e r  
t o  absorb moisture, It was' found tha t  a mixture of 1 p a r t  of soluble 
calcium s a l t  aild 3 p a r t s  by weight of table  s a l t  added t o  the extent 
of 1 p e r  cent, of the coolcing mter gave control of sloughing and a 
desirable  sal ini ty .  



COLOUR ilEVEMIPIZiP IilI CWSD iZAT. 
11 

Jilthough i t  i s  lcno~~ni t ha t  the charac te r i s t ic  reddish-pink colour 4 

i:i cured meats i s  due t o  the spec i f ic  actioil of : l i t r i t e  and tha t  curing 
f l u i d s  containing t h i s  substance, viithout the addit ion oi' n i t r a t e ,  ] r i l l  

1 
bring about the required colour c\iarige ir the meat, there a r e  cer ta in  b 
advantages obtaiiled by the inclusion of both n i t r a t e  and i l i t r i t e  i i l  -the .., 
cures. 

During r e l a t i ve ly  slow cures i n  pickles  contaiiliilg s a l t  and 
n i t r a t e ,  Me development of colour i n  the meat does i10t commence u n t i l  
portion.of the n i t r a t e  has been converted in to  n i t r i t e  a s  the r e s u l t  cf 
bac te r ia l  action. By the incl.usioii of -n i t r i t e  a t  the beginning of the 
cure, the colour change begins sooner and the curing time call therefor0 
be reduced. If however, n i t r a t e  i s  excluded from the cure, there i s  
the dailger t ha t  the n i t r i t e  may be destroyed by bacter ia l  act ion and. 
there  inay then remain i i lsuff ic ient  to  bring about the change i.n colour 
througho.ut the meat. It i s  advisable therefore t o  iilclude n i t r i t e  t o  
promote ear ly  colour development, azd .nitrate t o  provide a reservoir  
f o r  n i t r i t e .  

I n  rapid curing processes which a re  completed within a period 
of minutes or hours a t  temperatures between 140' and 2 1 ~ ~ ~ .  , n i t r i t e  is  
an essen t ia l  consti tuent of the medium i f  the colour change is to  be 
obtained duririg the short  periods of exposure. Under these co:lditions 
the bacter ia  which can a l t e r  n i t r a t e  i n t o  n i t r i t e  are  unable t o  grow 
and may eveil be destroyed a t  the high l eve l s  of temperature. Sii~ee no 
bac tc r ia l  coilversion of n i t r a t e  to  n i t r i t e  i s  possible under these con- 
dktions, i t  m a y  be considered uxinecessary to include n i t r a t e  i n  the 
cure. There i s  however the poss ib i l i t y  t ha t  solne of the  n i t r a t e  may 
be changed to  n i t r i t e  a s  the r e s u l t  of chemical changes due to  reducing 
substances i n  the meat, 

I I ;;; 
Iil addit ion t o  providing a reservoir  for i l i t r i t e ,  i c t r a t e  has an 

important e f f e c t  i n  increas i ix  the r a t e  o; penetration in to  the ineat . , 

! I i  
f i b r e s  of water carrjiilg the other curing i i ~ g r e a i e i ~ t s  a.nd thus i nd i r ec t ly  
hastenin@ the colour change due t o  z i i t r i te ;  t h i s  r r i l l  apply i l l  eithei- 
slov or  cluick cures. I:,/ 

, ! ,  
Apart from any spec i f ic  curing e f f ec t ,  it has been shown also ! I  

t h a t  n i t r a t e  a s s i s t s  i n  control l ing the growth of putrefact ive types of !.>! 
bacter ia  i n  the meat during curing and a l so  renders these orgxnisms r. 1 more susceptible t o  destruct ion i n  the subsequent heat processes of .'i. I #  , 
canning, 

To sun up, although the c ~ ~ r e d  meat colour i s  due t o  the aotion oi 
n i t r i t e ,  i t  i s  desirable t ha t  the curing medim should a lso include 
n i t r a t e ,  f i r s t l y  t o  a s s i s t  i n  a t ta in ing  a more uniform a i d  adequa-te 
colour f i xa t ion  and secondly t o  a s s i s t  i n  the coiltrol of those or~aaj.snls 
vikich m a y  cause serious spoilage, 



Accordiii t o  a repor t  by R.F. T:arclos iii K i s e r l c t i i ~ i  i, 
1Cozlefi1e;iyelr V o . 9  (1939) page 289, h e  f o m a t i o ~ ~  aiand gro~i th  of k 1 

c rys t a l s  i n  honey d?i>eilds on the qunlity quaintitjr of the ~8 
c ~ i ? t s t i " c ~ t s  especially on thc presence ol' protect ive colloids. i: 

Crystal l izat ion caa be prevented for  2 to  10 mo;~ths i3y the j. 
: 

addition of mLiutc amou t s  of agar agar, 2 t o  15 parLfs i n  
100 000 by rici:$lt of hoiley, or by hca t i i~g  the ho;le;dbeh-ieci~ 

6 104 F. and 111%, f o r  1 t o  9 days, The r e t a r d i ~ l ~  e i f e c t  of heat-i;~;; 
vias a t t r i b u t e 6  to  t l ~ c  a b ~ o r p t i o ~ l  of the col loids  presC?t i r l  the 
honey oil the surface of t!le siilglc i-nolecules, o r  ol' shee ts  of cryr,-tn1.s. 

One of the dra~~baclcs of oil-preserved ecgs i s  thc i r  unattractive 
s1li;ly appearaiice, By a Canadian patent 387, 429, :;arch 12 (1940) 
t o  C.II. Parsoils a:ld L.3. ;;ink, assignors to Ii ldustrial  Patents Gor- 
poration o i  Chicago, eggs a rc  delustred by h - n e r s i i l ~  f o r  tvio o r  
tlwec rni?lu.'ces i n  ~ i a t c r  con'caiiling 5 t o  10 per ceilt. of n o i ~ o s o d i ~ ~  
~i?oqhatc  and 0.1 'GO 0.25 per cent o i  so&im dodecyl sulghatc. 

3. RtGICWITY Ii! Z%?>lS: 

In Z'ood Ii ldpstries Vc1.12 (1940) p.125 an account i s  ziveil of 
a method. for  control  of de te r iora t iap  iil beans. &ring the p r c l i -  
miilary soairing of bcaiic i n  tepid water p r io r  t o  cookini;, an o i l  
i s  given off ril~ich i s  absorbed by vioodcn soa1;ers aild adheres t o  
inctal surfaces, .!hcii these containers Tvere ;lot thorou.gl~ly clea:.ed, 
railcidity with cletcrioration of the product occurred. Sat isfactory 
c o i ~ t r o l  -?/as obtaiihed by 'cbe usc of glass-1i:led beail soakers. 

A r q ~ o r i ;  on the c f iec i  or  n e t a l  skewers 012 cooling t ine  z1d 
tenderness of beef has been 13adc by 3. Cover i n  ?ocd Research, 
Vol.6 (1941) p.233, Paired roas t s  from tile ri;;ht a:'d l e f t  s ides  of 
1 

- 0 
 he sane carcase Fiere ccolred t o  an iilterilal tmrx?r8'iure of 80 C. 
( 1 7 ~ ~ ~ ~  ) a t  the sxne oveil -Lemperature, 1 ~ 5 ~ ~ .  (257 3. ) , 0% 1~6 th  
s!:er-iers and the other I+-thout. Tixis ove:: tanperatme the col!e 
;i!lich most frequeiltly prodv.ced. tender mat. 

Skevlers dec.ec--eased tlhe cooki-ng t ine  a,ld losses  of weight bv.t 
5.ncreased tile tough;~ess of the t lxce cuts  used. Tihe r e s u l t s  
sup9orted the wilclusioil t!mt longer slol-rer cooki;l@ i,lcreases' ten- 
dei-aess in neat  as  conpared ri i th shor'cer f a s t e r  cookii:lz. 1% is  
suggested t h a t  the increased tenderness rras due t o  arl iilcrease iil 

the conversioil of co l lage i~  t o  .,elatin duriilg the t h e  i n  ~:i!lich the 
weat temperatures exceeded 650;. (149'~. ) 



5. PROCESSIi\lG A'm QUALITY OF TOi,iATO JUICE. -----.------- - 
A s  reported i n  Canning Age, vO1. 22 (1941), p. 92, by G.L:.i:errill 
of the Natioilal. Canners ~ s s o c i a t g i l :  variatioiis i n  f i l l i i q  tm- 
peratures  betr~een 165' and 185' F. and iil processing; f o r  
specified times a t  -$arious tempera.tures betvieen 212' ail& 235'~. 
ha2 a negligible e f f e c t  on odor, colour, aad flavour of tomato 
juice, 

It mas coilsiaered wl'iise f o r  oaiuers to  rislz ~ e r i o u s  s13oilage 
losses  by using lovr f i l l i ; l ,  temperatures or  inadcqmte heat 
processes, or  bo-th, 2;111ei? i t  was indicated tha t  these f ac to r s  did 
not have a;? appreciable e f fec t  i n  bet ter ing the general qua l i ty  
of tomato juice, 

6. SODIUX NITRATE W R  SLTPZTZ IN >Z>iT CmZiVG. --- -- - 
Beoause of the resent  prohibi t ion oil the use of Potass iur~ 
l r i t ra te  ( s a l t  pe t re )  f o r  neat  curiilg, i t  w i l l  iil future  be 
ilecessary t o  i,ia!<e use of a subst i tute ,  Sodim Piitrate, \i:~ich 
w i l l  be made available for  meat curiilg i i l  Australia. 

Up to  the p r e s e i ~ t  time t h i s  substance has not  beell used by 
i lustraliai l  meat curers,  but i t  has, f o r  n a y  years, bee;> 
employed a s  a meat,-curiilg azest  Ll Amerj-ca uhlere cor.mercial 
p rac t ice  has shori;~ it t o  be an eff ic ie i l t  a i d  satisfackory 
subs t i tu te  f o r  sa l tpe t re .  The specif ic  c o l o u r i i ~ ~  e f f ec t  on 
the meat i s  due i i l  both cases to  n i t r i t e  riliich is  formed 
from the origiilal n i t r a t e ;  and several  meat-curing firins i n  
Austral ia  are  Tamiliair w i t h  the use of Sodium ? i t t r i t e  iil quick 
cw'iilg processes. 

It is  recommeilded tha t  the coilcentration of sodivnl i l i  t r a t e  
i n  a pa r t i cu l a r  cure should be tile sane a s  t ha t  of the 
)otassium :xitrate o r  sa l tpe t re  formerly used, 


