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EXPORTS OF'OODSTUFFS TO GREAT BRJXIN2- - 
I n  view of the  s h o r t a g e  of sh ipp ing  space f o r  t h e  

of foods tuf f s  from A u s t r a l i a  t o  Great  B r i t a i n ,  t h e r e  is 
an obvious need $0 stow a s  much e d i b l e  m a t e r i a l  a s  p o s s i b l e  i n t o  
every cubic  f o o t  of f r e i g h t  space .  This cou r se  of a c t i o n ,  if 
adopted, may l e a d  t o  t h e  more bu lky  and was t e fu l  k inds  o f  f o o d s t u f f s  
being e l imina t ed  from e m o r t .  I n  t h i s  connexion, it is  of 
i n t e r e s t  t o  c o n s i d e r  b r i e f l y  t he  t h e s i s  pu t  forward by Drr and 
~ ~ b b o c k  i n  t h e i r  recen t ly -publ i shed  bookle t  !'Feeding t h e  People  

* i n  War-time" (London: MacMillan & Co. Ltd. : 1940). Orr and 
~ubbock  s t r o n g l y  advocate  t h e  adopt ion of a p o l i c y  whereby only 
those foodstuffs ,  having high energy ( f u e l )  v a l u e s  p e r  cub ic  f o o t  
of f r e i g h t  Space occupied, a r e  irnported i n t o  Great  B r i t z i n ,  l e a v i n g  
t o  home a g r i c u l t u r e  t h e  t a sk  of supplementing t h e s e ,  and of 
~ r o v i d i n g  t h e  so -ca l l ed  " p r ~ t e c t i v e ! ~  foods  which w i l l  supply  t h e  
required amounts of mine ra l s  and v i tamins ,  e.g, mi lk ,  vege tab les ,  
and f r u i t s .  These a u t h o r s ,  t h e r e f o r e ,  sugges t  t h a t  impor t a t i ons  
should be l i m i t e d  t o  e d i b l e  f a t s  and o i l s ,  suga r ,  wheat,  and 
perhaps, cheese. 

If t h e  p o l i c y  of Orr and Lubbock is adopted (and f o r  
Aus t ra l ian  expor t s  t h e r e  a r e  very s t r o n g  reasons why it should  b e ) ,  
then t h e  fo l lowing  t a b l e  g i v i n g ,  f o r  some common foods ,  t h e  approx- 
imate energy value of t he  e d i b l e  m a t e r i a l  stowed i n t o  one c u b i c  
foot  of f r e i g h t  space w i l l  be of  cons ide rab le  i n t e r e s t .  

Food 

- - 
::-"::d 1 :;:;i: 1 

f r e i g h t  space .  
Canned B u t t e r  F a t  G 
Frozen B u t t e r  R 
Raw Sugar  G 
Wheat G 69,000 
Cheese R 65,000 
Dried Whole Milk G 60,000 I 
Dried Vine F r u i t s  G 56,000 
Dried Eggs (powder) G 56,000 
Dried Skim Milk G 
Pork ,(I(is'arcases) 

45,000 
R 

Corned Beef 
35,000 

G 31,000 
Lamb Telescoped) R 31 ,000 

I 
Beef 1 ~ u a r t e r s )  R 27,000 
Eggs-in-Shell R 13,000 
Canned F r u i t s  ( v a r i o u s )  G 13,000 
Apples R 5,000 i 

-- I 

:: G = A s  gene ra l  cargo.  
R = A s  r e f r i g e r a t e d  cargo.  



-- 
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Canned b u t t e r  f a t  which occupies the  h i g h e s t  p l ace  on 
the l i s t  is  not y e t  produced i n  commercial q u a n t i t i e s  i n  A u s t r a l i a ,  
but the d a i r y  i n d u s t r y  is now ob ta in ing  equipment t o  make l a r g e -  product ion f e a s i b l e .  Equipment is a l s o  be ing  i n s t a l l e d  t o  
enable t h e  whole Of t he  normal s u r p l u s  product ion of eggs t o  be 

i n t o  t h e  d r i e d  form. 

The low p o s i t i o n  of eggs- in -she l l ,  canned f r u i t s ,  and 
,pples should be noted.  Since none of t h e  t h r e e  is  e s s e n t i a l  i n  , d i e t  con ta in ing  ample q u a n t i t i e s  of milk and vege tab l e s ,  consid- 
e rab le  wastage of f r e i g h t  space would occur i f  t h e y  were forwarded 
t o  Great B r i t a i n ,  

0 . . . . . . # . . . . . . . . .  

HUMIDITY I N  COLD STORES: PART 2. 

The Measurement of  Humid- --. *-- - -- 
A la-ge number of methods f o r  measuring humidi .03~  have 

been devised and used f o r  va r ious  purposes ,  bu t  many of t h e s e  a r e  
d i f f i c u l t  t o  apply  i n  co ld  s t o r e s .  Some of t h e  more impor t an t  
methods a r e  d i s c u s s e d  be1 ow. 

CHEllICAL METHOD. 1. _ _ _ _  
I n  t h i s  method a  measured volume of a i r  is drawn s lowly 

over phosphorus pentoxide or  some o t h e r  e f f i c i e n t  absorbent  of 
water  vapour i n  a  s e r i e s  o f  U-tubes. By a  s u i t a b l e  adjustment of 
the r a t e  of a i r  f low and the  amount of abso rben t ,  i t  is p o s s i b l e  t o  
obta in  a lmost  complete a b s o r p t i o n  of t he  r a t e r  vapour, s o  t h a t  t h e  
abso lu te  humidity can be c a l c u l a t e d  from t h e  inc rease  i n  weigh t  
of the  tubes con ta in ing  t h e  absorbent  and the volume of a i r  passed 
through them. T h i s  method i s  very cumbersome, and a t  ?.ow temper- 
a t u r e s  e l a b o r a t e  p recau t ions  a r e  necessary t o  o b t a i n  a c c u r a t e  
r e s u l t s ,  s o  t h a t  i t  is  u s e l e s s  f o r  r o u t i n e  mea~urements  i n  c o l d  
s t o r e s .  Never the less  i t  is of g r e a t  importance i n  l a b o r a t o r y  work 
a s  an u l t i m a t e  s t a n d a r d  of r e f e rence  f o r  checking t h e  r e l i a b i l i t y  
of any o t h e r  method. 

2. POINT METHOD. -..- 
S e v e r a l  t v ~ e s  of a ~ n a r a t u s  have been des igned  f o r  

measuring t h e  dew p o i n t  of a h .  The e s s e n t i a l  p r i n c i p l e  of a l l  
of t he se  is t h a t  a  h igh ly  p o l i s h e d  s u r f a c e  is  cooled  very  s lowly  
u n t i l  t he  appearance of dew is de t ec t ed .  This  method is  a l s o  
somewhat cumbersome, and t h e r e  do  no t  seem t o  be  any dew p o i n t  
ins t ruments  on t h e  A u s t r a l i a n  market which would be a t  a l l  con- 
ven ien t  f o r  r o u t i n e  t e s t s  i n  co ld  s t o r e s .  However, t h e  
t h e o r e t i c a l  b a s i s  of t h i s  method i s  s imple  and unquest ioned,  and  
f o r  l a b o r a t o r y  work t h e  dew p o i n t  method is g e n e r a l l y  more 



than the  chemical method, s o  t h a t  i t  ..s often adopted 
a working s t anda rd  of r e f e rence .  

y/ET AND DRY BULB HYGROMETER. 
If a  thermometer bu lb  is covered w i t h  a  wet bandage. 

coo l ing  occurs because of t h e  evapora t ion  of water ,  and t h e  ' 
temperature i nd i ca t ed  is  lowes than t h a t  shown by an ord inary  d ry  
bulb thermometer. The d i f f e r e n c e  between t h e  r ead ings  3f wet and 

- dry bu lb  thermometers o r  "wet b u l b  depress ionj t  depends, i n  
general ,  on t h e  temperature  of t h e  a i r ,  t h e  r e l a t i v e  humidi ty ,  
the  r a t e  O f  a i r  f low over  t h e  b u l b s ,  t he  form and m a t e r i a l s  of 

,. the thermometers, t h e  na tu re  and temperatures  of neighbouring 
surfaces, and Seve ra l  o ther  f a c t o r s .  However, i f  t h e  a i r  speed 
over t he  thermometer bu lbs  exceeds about  10 f e e t  p e r  second,  t h e  
e f f ec t s  of t he  temperature  and  r e l a t i v e  humidity o f  the  a i r  on t h e  
wet bu lb  dep res s ion  a r e  s o  l a r g e  r e l a t i v e  t o  t he  o t h e r  f a c t o r s  
t h e t  it i s  g e n e r a l l y  s a fe  t o  neg lec t  a l l  t h e s e  o t h e r  f a c t o r s .  
Tables of the  r e l a t i o n  between a i r  temperature  and r e l a t i v e  
humidity and t h e  wet bu lb  dep res s ion  may be found i n  most t e x t  
books of r e f r i g e r a t i o n  o r  phys i c s ,  and t h e s e  a r e  used f o r  deducing 
r e l a t i v e  humidi t i es  from the read ings  of p rope r ly  v e n t i l a t e d  wet  
and dry bu lb  thermometers. 

There a r e  many forms of wet and d r y  b u l b  hygrometer i n  
common use. I n  one o f  t h e  commones,t forms, wet and dry bu lbs  are  
mounted s i d e  by s i d e  i n  a  frame f o r  hanging on t h e  wa l l  of a  room. 
These a r e  no t  g e n e r a l l y  r e l i a b l e  ins t ruments  because t h e  r a t e  of  
a i r  flow over t h e  bulbs may be much below t h e  minimum of 10 f t . /  
see.  necessary f o r  t h e  a p p l i c a t i o n  of t h e  usua l  t a b l e s .  Some 
t a b l e s  f o r  u n v e n t i l a t e d  ins t ruments  have been p repa red ,  bu t  t h e s e  
a r e  of l i t t l e  value  u n l e s s  t h e  d e s i g : ~  of t he  ins t rument  is 
accu ra t e ly  s t anda rd i zed  and the  r a t e  o f  a i r  f l ow  c l o s e l y  cont ro l led .  

Various forms of w h i r l i n g  hygrometer o r  I f s l i n g  psychro- 
meteru a r e  on the .  market. I n  t h e s e  t h e  two thermometers a r e  
mounted s i d e  by s i d e  i n  a  frame which is  r o t a t e d  on an a x l e ,  o r  
swung on a  cha in  t o  g ive  s u f f i c i e n t  a i r  movement over t h e  bu lbs .  
T h i s  s imple  type of ins t rument  is q u i t e  a c c u r a t e  enough f o r  many 
purposes,  b u t  a t  low tempera tures  i t  may be u n r e l i a b l e  because the  
observer  must swing it f o r  a minute o r  two, and h i s  p resence  may 
a l t e r  t he  temperature and humicli t y  of  t h e  a i r  apprec iab ly .  

One of t he  b e s t  forms of wet and d r y  b u l b  hygrometer 
a v a i l a b l e  is t h e  Assmann a s p i r a t i o n  psychrometer. I n  t h i s  
ins t rument ,  a  smal l  clock-work motor d r i v e s  a  f a n  which draws a i r  
through two metal  tubes  i n  which t h e  thermometers a r e  mounted, 
These ins t ruments  a r e  expensive and may not  now be ob ta inab le  i n  
A u s t r a l i a .  An e f f i c i e n t  ins t rument  working on the  same p r i n c i p l e  
can be made from a  h a i r d r e s s e r ' s  f an .  An ex tens ion  tube is f i t ted 
t o  t he  s u c t i o n  tube of t he  f a n  and the  thermometers mounted i n  
s toppe r s  i n  holes  i n  t h e  s i d e  of the  extc.;sion s o  t h a t  the bu lbs  
a r e  i n  t h e  c e n t r e  of  t he  tube.  The wet bu lb  thermometer shou ld  



be placed downstream from t h e  dPy bulb s o  t h a t  i f  d r o p l e t s  
of wa te r  shoula  be blown off the  wet bu lb  t hey  cannot  s t i . ike  t h e  

bulb. I n  t h i s  ins t rument  the a i r  i s  warmed a p ~ r e c i a b l y  i n  
drysing through t h e  fan s o  t h a t  i t  i s  necessary t o  make s u r e  t h e  giF is  discharged wel l  away from t h e  i n l e t  opening, Vacuum 
c l e a n e ~  fans  and motors may be used f o r  t h i s  t y p e  of i n s t rumen t ,  
but they a r e  a good d e a l  more powerful  than is neces sa ry ,  and if 
they a r e  used, cons ide rab le  c a r e  is necessary t o  p reven t  mixing of 
heated d i scharge  a i r  w i t h  t h e  sample taken i n  a t  t h e  i n l e t .  There 
are, of course ,  many o t h e r  ways i n  which the  Assmann p r i n c i p l e  may 
be appl ied .  BY us ing  r e s i s t a n c e  thermometers o r  t h e r m o u p l e s  
i w t e a d  of mercury thermometers t h e y  may be made d i s t a n t  reading.  
w i t h  r e s i s t a n c e  thermometers having f a i r l y  l a r g e  b u l b s ,  t h e  
,jnimum a i r  speed f o r  l ' t rue l l  r ead ings  may be w e l l  above I 0  ft. 
per sec .  However, where an e l e c t r i c a l l y  d r iven  fan is used i t  
is genera l ly  convenient  t o  use an a i r  speed which i s  undoubtedly 

The h a i r d r e s s e r ' s  fan type of ins t rument  is sometimes 
mounted ou ts ide  t h e  chamber i n  which the  humidity i s  t o  be measured 
and the  sample of a i r  drawn through a ho le  i n  t h e  w a l l .  New r i s k s  
of e r r o r  a r e  in t roduced w i t h  t h i s  method and it is not  t o  be re-  
commended except  where t h e  ins t rument  cannot  convenien t ly  b e  used 
ins ide  the  room, If t h e  a i r  temperature  a t  the  p o i n t  where t h e  
instrument is mounted i s  cons ide rab ly  above the  average o f  t he  
room be ing  t e a t e d ,  t h e  read ings  obta ined w i l l  no t  app ly  d i r e c t l y  
t o  the  mean a i r  cond i t i ons  of t h e  room and a s e p a r a t e  measurement 
of the  dry bu lb  temperature  i s  necessary.  The following example 
w i l l  i l l u s t r a t e  t h e  method of c a l c u l a t i n g  t h e  room humidity from 
the  readings  :- 

Room temperature  5. O'C. 

Instrument read ings  Dry b u l b  6 . 2 ' ~ .  
Wet bu lb  4. ~ O C .  

From the t a b l e s  we f i n d  t h a t  t h e  r e l a t i v e  humidity of t he  a i r  
sample a t  6.2OC. is 80%. 

I From vapour p r e s s u r e  t a b l e s  w e  have - s a t u r a t i o n  vapour p r e s s u r e  
a t  6.2Oc. = 7.11 mm. ~ g .  

I: . . a c t u a l  vapour p r e s s u r e  of a i r  = 80% of 7.11 = 5.69 mm. 

From vapour p r e s s u r e  t a b l e s  aga in  we have 

I S a t u r a t i o n  vapour' p r e s s u r e  a t  5.0°c. = 6.54 mm, 

I " = r e l a t i v e  humidity i n  room = 5'69 x -100 = 87%. 
7x54 

T h i s  type of ins t rument  w i l l ,  o f  course ,  be u n r e l i a b l e  
if t h e r e  is any  a p p r e c i a b l e  h e a t i n g  o f  t h e  a i r  between the  wet and 



any  discrepancy i t  may b e  necessary  t o  use a j a c k e t t e d  i n l e t  
ube s i m i l a r  t o  t h a t  r e p r e s e n t e d  i n  the diagram, 

------ 

From t h e  d i s c u s s i o n  above i t  w i l l  be ev iden t  t h a t  it is 
not always easy t o  g e t  an accu ra t e  measurement of  humidity of the  
a i r  i n  a room u s i n g  wet and dry bu lb  thermometers. Where a 
forced a i r  c i r c u l a t i o n  w i t h  d e l i v e r y  and r e t u r n  d u c t s  is i n s t a l l e d  
i t  is g e n e r a l l y  much e a s i e r  t o  measure t h e  humidity i n  t h e  d u c t s  
than i n  t h e  room i t s e l f .  So long  a s  t h e  a i r  speed i n  a d u c t  is 
g r e a t e r  t h a n  I 0  f t .  p e r  s e c .  a l l  t h a t  i s  necessary t o  measure the  
humidity i n  i t  is t o  mount w e t  and d r y  bu lb  thermometers through 
holes i n  t he  s i d e  of t h e  d u c t  so  t h a t  t h e  bu lbs  a r e  n e a r  t h e  

A t  c o l d  s t o r a g e  tempera tures  t h e  magni-hde of t h e  wet 
bulb dep res s ion  i s  smal l ,  Thus a t  O°C. a wet b u l b  dep res s ion  o f  
0 0 5 ~ ~ .  i s  ob ta ined  a t  91% r e l a t i v e  humidity;  I , O ~ C .  a t  82%; 
1 . 5 ° ~ a  a t  73%9 e t c ,  It is obvious ,  t h e r e f o r e ,  t h a t  t h e  
temperatures must be  r ead  very  a c c u r a t e l y .  I t  i s  a lmos t  
e s s e n t i a l ,  t h e r e f o r e ,  t o  use  thermometers graduated i n  t e n t h s  of 
a degree ( o r  a t  l e a s t  f i f t h s ) .  I t  i s  d i f f i c u l t  t o  ob ta in  
Fahrenhei t  thermometers of t h i s  s e n s i t i v i t y ,  b u t  s u i t a b l e  
Centigrade thermometers can b e  obta ined from d e a l e r s  i n  s c i e n t i f i c  
ins t ruments .  A l l  thermometers should be c a ~ e f u l l y  t e s t e d  be fo re  
use. I d e a l l y  t hey  should b e  compared w i t h  s t a n d a r d  thermometers 
i n  w l l - s t i r r e d  wate r  o r  some o t h e r  l i q u i d ,  a t  a  s e r i e s  of  
temperatures,  b u t  s i n c e  accvracy i n  t he  measurement of t h e  
d i f f e r ence  between wet bu lb  and d r y  bu lb  i s  'the g r e a t e s t  need,  it 



~~p ~ ~- 

7. 

ll genera l ly  be s u f f i c i e n t  t o  check the  agreement between each  
thermometers t o  be used a s  wet and dry blzlbs, 

The bandages on t h e  wet bu lb  thermometers should always 
l e a n ,  and must be r ep l aced  i f  they become d i r t y .  l l u s l i n  i s  
only used f o r  t he  bandages b u t  o t h e r  m a t e r i a l s  may be enployed. 

u l a r  c o r s e t  l a c e  which f i t s  n e a t l y  over t he  thermometer bu lbs  
very convenient  f o r  t he  purpose.  However, i f  t h e  bandage is 

oo t i g h t  i t  may cause e r r o r s  of  $OC. o r  so  by p r e s s u r e  on t h e  
ulb. It i s  easy t o  t e s t  f o r  e r r o r s  of  t h i s  s o r t  by comparing 
bandaged thermometer w i th  an  unbandaged one i n  a  v e s s e l  of 

Vhen t h e  w e t  bu lb  temperature  is below the f r e e z i n g  
point  of wate r ,  t h e  wate r  on t h e  wet bu lb  may remain supercooled  
o r  it may f r eeze .  A f rozen  wet b u l b  w i l l  show a d i f f e r e n t  
temperature from one wet  w i t h  superpooled wz te r ,  and d i f f e r e n t  
tables  a r e  u s e d , f o r  t h e  two cases .  Frozen wet bu lbs  t a k e  a  l o n g  
tjme t o  come t d ' e q u i l i b r i u m ,  s o  t h a t  i n  making measurements where 
the wet bulb temperature  i s  n o t  lower than about  -5%. it is 
genera l ly  a d v i s a b l e  t o  thaw o f f  t h e  i c e  i n  water  and s t a r t  
a f resh ,  i f  a  wet bu lb  f r eezes .  

The measurement o f  hu:2idity i n  f r e e z e r s  and fr40zen s t o r e s  
is  d i f f i c u l t  and w i l l  be r e f e r r e d  t o  a  ga in  i n  a  subseqcent  
a r t i c l e  i n  t h i s  s e r i e s .  

4. HAIR HYGROMETER AND SIMILAR INSTRUMENTTL 
These in s t rumen t s  make use of the f a c t  t h a t  h~iman h a i r  

and many o t h e r  s u b s t a n c e s ,  when held  under s l i g h t  t e n s i o n ,  w i l l  
change i n  l e n g t h  a s  t h e  r e l a t i v e  humidity changes. I n  most 
commercial forms of t h i s  ins t rument  t h e  changes i n  l e n g t h  produce 
movements of a  p o i n t e r  over a  s c a l e  graduated d i r e c t l y  i n  
percentage r e l a t i v e  humidity. These in s t rumen t s  a r e  very  eon- 
venient  t o  use,  because a  rapid a i r  c i r c u l a t i o n  over  them is not  
necessary and they may s imply b e  hung on a  w a l l  of  t he  room and 
read p e r i o d i c a l l y .  Unfor tuna te ly ,  however, t h e i r  c a l i b r a t i o n  
is  a p t  t o  change cons ide rab ly  w i t h  t ime,  p a r t i c u l a r l y  i f  they 
a r e  s u b j e c t e d  t o  extremes of temperature  or  humidity. They 
cannot,  t h e r e f  o re ,  be regarded  a s  t r u s t w o r t h y  u n l e s s  t h e y  are 
checked a t  f r equen t  i n t e r v a l s  a t  temperatures  and t u m i d i t i e s  
s i m i l a r  t o  those  a t  which t h e y  a r e  used, 
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THE UTILIZATION OF SURPLUS APPLES : PART 2. 

Apple J u i c e  P re se rva t ion .  --- 
The q u a l i t y  of a  p rocessed  a p p l e  ju ice  i s  p r i m a r i l y  

dependent upon t h e  f r u i t  from which it is crushed, and f o r  t h i s  
reason the  f a c t o r s  of v a r i e t y  and m a t u r i t y  a r e  major consider-  
a t ions .  I n  O n l y  a  few cases  can a  s i n g l e a p p l e  v a r i e t y  o f f e r  
the complete j u i c e ;  a  p roduc t  of good body, w e l l  balanced i n  
,,id and sugar ,  and posses s ing  c l e a n ,  f r e s h  apple  aroma. For 
t h i s  reason a  ju ice  of d e s i r a b l e  type  i s  obtained commercially by 
blending ju i ce s  from v a r i e t i e s  of known phys i ca l  and chemical 
c h a r a c t e r i s t i c s .  V a r i e t a l  work a t  Homebush is a t  a  very e a r l y  
s tage ,  some four teen  v a r i e t i e s  only r e c e i v i n g  cons ide ra t ion  d u r i n g  
current  i n v e s t i g a t i o n s .  O f  t h e s e ,  a  number have been s e l e c t e d  
because of t h e i r  over-production,  w i t h  a  view t o  us ing  them a s  a  
base of more O r  l e s s  n e u t r a l  c h a r a c t e r ,  The i n c o r p o r a t i o n  i n  t he  
base of a  smal lpropor t ion  of a romat ic  f r u i t  such a s  De l i c ious  o r  
Jonathan w i l l ,  i t  is  hoped, r e s u l t  i n  a  product  of  a c c e p t a b l e  

The ques t ion  of m a t u r i t y  a t  p i c k i n g  is r e l a t i v e l y  
important , ,  and g e n e r a l l y  it may be s a i d  t h a t  f r u i t  should b e  
harvested s l i g h t l y  on t h e  immature s i d e  of f u l l  r i penes s .  Such 
a  s ta tement ,  however, i f  u n q u a l i f i e d  would unt lecessar i ly  r e s t r i c t  
p r e s s ing  ope ra t ions  t o  comparat ively  b r i e f  p e r i o d s  i n  the y e a r  and 
there fore  prove uneconomic. 

The w i s e s t  p lan is  t o  cope w i t h  a  maximum q u a n t i t y  of 
f r u i t  a t  t h e  s t a g e  sugges ted ,  and hold t h e  remainder a t  an 
appropr ia te  t empera ture  i n  cool  s t o r e  u n t i l  such  time a s  it can be 
used. J u i c e  from s t o r e d  f r u i t  does not  p o s s e s s  t h e  t r e e - r i p e  
aroma of t h a t  which is f r e s h  p r e s s e d ,  bu t  i s  n e v e r t h e l e s s  g r e a t l y  
supe r io r  t o  j u i c e  from ove r r ipe  apples .  

nvers ion  of a p p l e s  t o  j u i c e  i s  
s i d u e s ,  and s u r f a c e  b i o l o g i c a l  
washers have been developed 

a n i c a l  a g i t a t i o n  o r  b rush ing  
I d  wate r .  The washer i n  use  a t  
n  s l a t s  upon which t h e  a c i d -  

hand and a l lowed t o  d ra in .  

(b)  M i l l i n g  and P r e s s i n g .  
The washed f ru i ' i - i s  f e d  throunh a  m i l l  i n  which i t  i s  

f i n e l y  d i v i d e d  t o  f a o i l i t a t e  j u i c e  e x t r a c t i o n .  The o l d  method 
Of c rush ing  t h e  f r u i t  between s t o n e  r o l l e r s  was adopted many y e a r s  
ago i n  t h e  c i d e r  i n d u s t r i e s  of Great B r i t a i n  and France,  bu t  t h e  
s t imulus  prov ided  by the  i n c r e a s i n g  p o p u l a r i t y  of  unfermented 
f r u i t  j u i c e s  has  l e d  t o  t h e  development of  high v e l o c i t y  s t e e l  
m i 1 1 6  of two types .  The hammer m i l l  d i s i n t e g r a t e s  t h e  f r u i t  by 
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u p a c t  of heavy hammers supported i n  a  revolvj-ng s h a f t .  The 
i n  use a t  Homebush is  t h e  g r a t e r  m i l l ,  i n  which t h e  e f f e c t  

is dependent upon a  s e r i e s  of s e r r a t e d  kn ives  which p r o j e c t  about  
one e igh th  of an  i n c h  from a  r o t a t i n g  cy l inde r .  I n  e i t h e r  c a s e  

n  P r a c t i c e  t o  use  c o r r o s i o n - r e s i s t a n t  me ta l  a t  a l l  
c o n t a c t ,  and i n  f a c t ,  t h e  adopt ion  of s t a i n l e s s  
throughout the f a c t o r y ,  whi le  expensive-, e l i m i n a t e s  

i n a t i o n  and development of o f f - f l avour s  i n  the  

The p u l p  d i scharged  from t h e  m i l l  i s  b u i l t  up by means of 
racks  and p r e s s  c l o t h s  i n t o  the p r e s s ,  and j u i c e  is 

expressed by means of a  ram opera ted  by a  hydrau l ic  pump. Rack 
and c l o t h  P re s se s  a r e  now p o p u l a r l y  used f o r  a  number of f r u i t s  
and a r e  made w i t h  ou tpu ts  vary ing  from 60 t o  600 ga l lons  of app le  
juice p e r  hour. 

(0 )  C l a r i f i c a t i o n *  - 
J u i c e  f r e s h l y  expressed  from app le s  con ta ins  a p p r e c i a b l e  

q u a n t i t i e s  of d i s so lved  p e c t i n ,  a  complex carbohydrate  which 
possesses the  p rope r ty  of forming a  g e l  when mixed with  a p p r o p r i a t e  
proport ions  of sugar  and vege tab l e  ac ids .  The removal of t h e  
oec t in .  which is  s a i d  t o  form u n s i g h t l v  f l o c c u l e s  i n  t he  b o t t l e  a - -  
o r  can; is e f f e c t e d  by t h e  a d d i t i o i  o f a n  enzyme adsoorbed on bran 
o r  d r i e d  corn sugar .  A t  temperatures  of 65O t o  70 F. t he  p e c t i n  
is  i n  p a r t  s t a b i l i z e d  i n  s o l u t i o n  a s  a  l e s s  complex i d e n t i t y ,  
while t h e  remainder is  p r e c i p i t a t e d  a s  the calcium s a l t  of  p e c t i c  
ac id .  P e c t i n  s t a b i l i z a t i o n  proceeds  t o  completion w i t h i n  24 hours. 

The removal of p e c t i n  s ludge  from app le  j u i ce  by 
f i l t r a t i o n  i s  t ed ious ,  s i n c e  c logg ing  w i l l  occur ,  thereby p r o v i d i n g  
a  bo t t l eneck  i n  t he  produc t ion .  For t h i s  reason,  c e n t r i f u g e s  of 
s p e c i a l  de s ign  a r e  employed. The machines a r e  high i n  i n i t i a l  
Cost b u t ,  i n  a d d i t i o n  t o  f a c i l i t a t i n g  removal of ge l a t i nous  
sludge,  t h e y  i n c r e a s e  t he  e f f e c t i v e n e s s  of p a s t e u r i z a t i o n  by 
lowering b i o l o g i c a l  contaminat ion,  and they a c c e l e r a t e  t he  r a t e  o f  
flow i n  t h e  subsequent  l t po l i sh ingu  f i l t r a t i o n  which is necessary 
f o r  s p a r k l i n g  c l a r i t y .  

For  f i n a l  c l a r i f i c a t i o n ,  c e n t r i f u g e d  ju i ce  is passed by 
g rav i ty  through a  pu lp  f i l t e r ,  o r  pumped through a  p l a t e  and frame 
Press equipped wi th  compressed f i l t e r  pads ,  o r  w i t h  c l o t h s  Pre- 
coated wi th  s i l i c i o u s  f i l t e r  a i d .  The p l a t e  and frame p r e s s  a t  
t he  C . S . I . R .  f r u i t  j u i ce  l a b o r a t o r y  is of European o r i g i n  and  is 
equipped w i t h  f e l t  pads which a r e  pre-coated p r i o r  t o  f i l t r a t i o n .  
I t  may a l t e r n a t i v e l y  be f i t t e d  w i t h  compressed mats of f i n e  
Po ros i ty  f o r  b r i l l i a n t  f i l t r a t i o n  o r  w i t h  s i m i l a r  mats of s t i l l  
smal le r  pore  s i z e ,  when j u i c e  may a c t u a l l y  b e  produced i n  s t e r i l e  
condi t ion  a s  an a l t e r n a t i v e  t o  h e a t  p a s t e u r i z a t i o n .  

The produc t ion  of cloudy a p p l e  j u i c e  is  d i scussed  i n  t h e  
Notes a t  t h e  end of t h i s  p u b l i c a t i o n .  



e a e r a t i o n  and F l a s h  P a s t e u r i z a t i o n .  - 
The p roces s  of removing d i s so lved  and occluded oxygen 

from f r u i t  j u i ce s  is known a s  deae ra t ion .  I t  was o r i g i n a i i Y  
int roduced w i t h  the  o b j e c t  of avo id ing  development of  b i t t e r  
f l avour  i n  orange ju i ce ,  a  d e f e c t  which i s  thought t o  be due 
l a r g e l y  t o  t he  a c c e l e r a t i o n  o f  ox ida t ions  du r ing  f l a s h  heating.  
The process  has been extended on p r i n c i p l e  t o  many o t h e r  f r u i t  
ju ices  w i t h  varying degrees  of e f  Tect iveness .  The d e a e r a t o r  
c o n s i s t s  O f  an evacuated v e s s e l  p rov ided  w i t h  s u r f a c e s  upon which 
the  ju ice  may flow i n  a  t h i n  f i l m .  J u i c e  is forced i n t o  t h e  
vesse l  by a tmospher ic  p r e s s u r e  and a l lowed t o  impinge upon t h e  
f i lming  su r f ace .  For cont inuous ope ra t ion  t h e  d e a e r a t o r  i S  
e l eva t ed  some f i f t e e n  f e e t  and joined t o  a  pump a t  f l o o r  l e v e l .  
The e f f i c i e n c y  O f  deae ra t ion  depends p r i m a r i l y  u2on t h e  f o r c e  o f  
impact, th ickness  of film and temperature  of the j u i ce .  

A s imple  b u t  e f f e c t i v e  type of d e a e r a t o r  is t h a t  i n  which 
t h e  a p p l e  j u i ce  i s  sprayed from an upturned nozz le  a g a i n s t  a  g l a s s  
dome. The process  may be advocated f o r  app le  j u i c e  because i n  
a d d i t i o n  t o  de l ay ing  ox ida t ive  changes d u r i n g  st orage,  it removes 
o f f - f l avour s  and t a i n t s  acqu i r ed  du r ing  p roces s ing  and b u l k  
s to rage .  It is  no t  recommended f o r  grape ju ice  a s  i t  r e s u l t s  
i n  a  marked dec rease  i n  c h a r a c t e r  owing t o  t h e  l o s s  of  v o l a t i l e  
f l avour ing  c o n s t i t u e n t s .  

Prom the  d e a e r a t o r  t h e  j u i c e  is pumped through the  f l a s h  
p a s t e u r i z e r ,  i n  t h e  f i rs t  s e c t i o n  of which it is r a p i d l y  hea t ed to  
t h e  d e s i r e d  tempera ture ,  a f t e r  which it is coo7-ed t o  t h e  
temperature  o f  f i l l i n g .  The f l a s h  p a s t e u r i z e r  used a t  Homebush 
c o n s i s t s  of a  s e r i e s  of co r ruga ted  s t a i n l e s s  s t e e l  p l a t e s  through 
which f low hot  wate r  between one s e t  and j u i c e  through the  
a d j a c e n t  s e t ,  t h e  d i r e c t i o n s  of f low be ing  opposi te .  Cool ing 
water  i s  c i r c u l a t e d  i n  a  s e p a r a t e  s e t  of p l a t e s  i n  o rde r  t o  
reduce j u i c e  temperature .  Recommendations a s  t o  t h e  temperature  
O f  p a s t e u r i z a t i o n  f o r  app le  j u i c e  vary ~ o n s i d e r a b l y ,  h igher  
t empera tures  of t he  o rde r  of 190° - 195 F. be ing  favoured i n  
U . S . A . ,  whi le  i n  c o n t i n e n t a l  Europe t h e  175' - 185 '~ .  range is 
p r e f e r r e d .  Experiments a t  Homebush i n d i c a t e  t h a t  a p p l e  j u i c e  
may b e  s a f e l y  heated t o  200°P. f o r  s h o r t  p e r i o d s ,  p rov id ing  
always t h a t  t h e  temperature  d i f f e r e n c e  between t h e  produc t  and 
the hea t ing  medium does  n o t  exceed ~ o O F .  approximately.  1tk3 

. , f o r  t h i s  reason  t h a t  hot  w a t e r  is used i n  p l ace  of steam. 

Heat t rea tment  i s  u s u a l l y  r e f e r r e d  t o  a s  p a s t e u r i z a t i o n ,  
b u t  i n  r e a l i t y  it is a  dua l  purpose p roces s ,  s i n c e  i n  a d d i t i o n  t o  
k i l l i n g  y e a s t s  and reducing ~iioulds q u a n t i t a t i v e l y ,  it i s  r e q u i r e d  
t o  i n a c t i v a t e  enzyme systems which otherwise b r i n g  about 
undes i r ab l e  chemical and p h y s i c a l  changes du r ing  s to rage .  I n  
t h e  c a s e  of app le  ju ice  i t  is  necessary  t o  d e s t r o y  n a t u r a l l y  
occu r r ing  ox idases  and a l s o  t h e  p e c t i c  enzyme added d u r i n g  
c l a r i f i c a t i o n ,  and f o r  t h i s  reasgn .it is suggested t h a t  a  f l a s h  
temperature  of n o t  l e s s  than 190 F a ,  b e  adopted.  



) B o t t l i n g  and Canning. 
The choice  between b o t t l e s  and cans a s  a market ing 

, ,ntainer is  one f o r  t h e  i nd iv idua l .  From the  commercial a s p e c t  
each possesses  i ts  p a r t i c u l a r  v i r . tues  and t h e s e  have been des- 
&bed i n  t h e  l i t e r a t u r e  on numerous occasions .  From t h e  
technica l  a s p e c t  t h e  b o t t l e  is s u p e r i o r  t o  t h e  p l a i n  t i n  can i n  
t ha t  the l a t t e r  is l i a b l e  t o  oor ros ion  and t h e  development of 
hydrogen swel l .  On t h e  o t h e r  hand, cans  may be f i l l e d  h o t  and 
rnoled r a p i d l y  wi thout  t h e  r i s k  of l o s s  which is l i k e l y  w i t h  
b o t t l e s  wgen s u b j e c t e d  t o  shock hea t  t reatment .  The & i s a b i l i t i e s  
a s soc i a t ed  wi th  the  t i n  can have been i n v e s t i g a t e d  a t  t he  C.S.I.R. 
f r u i t  ju ice  l a b o r a t o r y ,  and a complete ly  s a t i s f a c t o r y  method of 
l i n i n g  t h e  can w i t h  a non- t a in t ing ,  c o r r o s i o n - r e s i s t a n t  l a c q u e r  
has been developed. The p r o c e s s ,  however, is n o t  y e t  
commercialized, and f o r  t h i s  reason ,  t o g e t h e r  wi th  t h e  u n c e r t a i n t y  
of supply  under w a r t h e  c o n d i t i o n s ,  it may be a d v i s a b l e  t o  pack 
i n  glass. 

. The hot  f i l l i n g  method c o n s i s t s  i n  c o o l i n g  t h e  j u i c e  i n  
t h e  p a s t e u r i z e r  t o  an  i s s u e  temperature  of 1 7 0 ~ ~ .  and f i l l i n g  
d i r e c t l y  i n t o  t h e  can o r  b o t t l e ,  A t  t h i s  temperature  s t e r i l i z -  
a t i o n  of t h e  walls and bottom of t h e  c o n t a i n e r  i s  ensured.  
A f t e r  s e a l i n g ,  t he  can is i n v e r t e d  and t h e  b o t t l e  l a i d  on i t s  
s i d e  f o r  two minutes t o  s t e r j l i z e  t h e  s e a l .  The can is  then  
cooled by d i r e c t  immersion i n  co ld  wate r ,  whereas t h e  b o t t l e  is 
placed i n  a b a t h  of m t e r  a t  some 30° - 4o0J?. below the  f i l l i n g  
temperature. Gradual c o o l i n g  is then  c a r r i e d  o u t  by f lowing  
co ld  w a t e r  i n t o  t he  ba th .  

An a l t e r n a t i v e  method of f i l l i n g  i s  t o  s t e r i l i z e  t h e  
b o t t l e s  o r  cans w i t h  an  aqueous s o l u t i o n  of tlvo p e r  c e n t  su lphur  
d iox ide ,  d r a i n  and fill under reasonably  s t e r i l e  cond i t i ons  a t  
140°?8. ,The c o n t a i n e r s  when s e a l e d  a r e  pe rmi t t ed  t o  c o o l  i n  a i r .  
The quick c o o l i n g  method is advocated because ho ld ing  a t  a n  
e l eva t ed  temperature  f o r  any  l e n g t h  of t ime  s e r i o u s l y  a f f e c t s  the 
n a t u r a l  f l a v o u r  c h a r a c t e r i s t i c s  of the  ju ice .  The h i g h e r  
temperature of f i l l i n g ,  a l s o ,  r e s u l t s  i n  a h ighe r  vacuum i n  t h e  
headspace of the c o n t a i n e r ,  w i t h  consequent exc lus ion  of oxygen. 
The same o b j e c t i v e  is o b t a i n e d  a t  lower f i l l i n g  temperatures  
when cans  a r e  s e a l e d  under vacuum. Vacuum can c l o s i n g  machines 
a r e  now manufactured i n  A u s t r a l i a .  

( f )  Bulk S torage .  
The above p roces s  as desc r ibed  o u t l i n e s  t h e  recognised  

sequence when j u i c e  i s  canned imm-ediately a f t e r  exp res s ion  from 
the  f r u i t .  Th is  is known a s  t h e  13guick11 o r  llEnzymell process .  
I n  t he  "Ageing" p roces s  i t  i s  assumed t h a t  t h e  small amount of  
n a t u r a l l y  occur r ing  p e c t i c  enzyme p r e s e n t  i n  app le s  is capable  
of s t a b i l i z i n g  t h e  ju ice  d u r i n g  s to rage .  The p roces s  is used 
t o  some e x t e n t  i n  U.S.A. and c o n s i s t s  i n  r a p i d l y  coo l ing  t h e  
ju ice  immediately a f t e r  e x t r a c t i q n  and holding a t  low temperature8 
u n t i l  such time a s  it is  r equ i r ed .  I n  Europe t h e  Boehi p rocess  
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involves c e n t r i f u g i n g  t h e  expressed ju i ce  and impregnating i t  
w i t h  carbon d iox ide  whi le  f o r c i n g  i t  i n t o  tanks  f i l l e d  w i t h  

dioxide a t  a  P re s su re  o f  120 l b .  pe r  square  inch.  The 
carbon d iox ide  content  of t he  ju ice  should be mahntained a t  1.5 
per cent .  while temperature  should not exceed 54 F. Balloon o r  
carboy s to rage  is  a f u r t h e r  v a r i a n t  i n  which the  u n c l a r i f i e d  
juice is  f l a s h  pasteurized.  t o  f u l l  temperature ,  cooled t o  1 4 0 ~ ~ .  , 
and f i l l e d  i n t o  g l a s s  carboys prev ious ly  s t e r i l i z e d  w i t h  two 
per cen t .  su lphur  d iox ide  s o l u t i o n .  A s  a p recau t ion  a g a i n s t  
f au l ty  technique t h e  neck of t h e  carboy is covered wi th  a rubber  
cap or s ea l ed  wi th  a rubber  s t o p p e r ,  equipped wi th  a g l a s s  tube  t o  
which a rubber ba l loon  i s  a t tached .  A l t e r n a t i v e l y  the carboy 
may be s e a l e d  w i t h  a fe rmenta t ion  tube which i n d i c a t e s  yeas ty  
fermentation by a success ion  of bubbles r i s i n g  through t h e  
a lcohol-glycerol  mixture.  F i n a l l y  the  ju ice  may be s t o r e d  i n  
casks o r  tanks  f i t t e d  i n  a manner s i m i l a r  t o  the carboy. Cask 
s to rage  is i n v a r i a b l y  d i f f i c u l t ,  s i n c e  the  wood may be contaminated 
with moulds and contaminated a i r  may be forced  between the s t a v e s  
dur ing cool ing.  Tanks of m i l d  s t e e l  coated with a b i t u m a s t i c  
l i n i n g  a r e  growing i n  favour  abroad,  whi le  the use  of earthenware 
conta iners  a l s o  is be ing  advocated.  The i d e a l  b u l k  c o n t a i n e r  is 
one f a b r i c a t e d  from s t a i n l e s s  s t e e l ,  b u t  a t  t he  p r e s e n t  t ime c o s t  
is t h e  p rec lud ing  f a c t o r  i n  i t s  use. 

Subsequent t o  bulk s to rage ,  j u i ce s  which have been 
pas t eu r i zed  f o r  t h a t  purpose must be  c l a r i f i e d  by p e c t i c  enzyme 
and processed a s  f o r  f r e s h  ju ice .  For j u i c e  s t o r e d  under r e -  
f r i g e r a t i o n  o r  . i n  Boehi t a n k s ,  f u r t h e r  enzymic c l a r i f i c a t i o n  i s  
unnecessary. 

. . . a .  b l  . . a , . . .  s 

PREVENTION OF BLACK 3TAIN I N  FOOD CANS: PART 2. - 
F u r t h e r  Notes on t h e  "Oxide Filmf1 Process.  

7 

I n  t h e  l a s t  i s s u e  of t h i s  ~ u a r t e r l y ,  i t  waa noted t h a t  
among s e v e r a l  methods of p r e v e n t i n g  b lack  s t a i n  i n  food cans ,  t he  
chemically produced "oxide f i l m t t  p roces s ,  o r i g i n a t e d  by t h e  I n t e r -  
na t iona l  Tin Research and Development Council ,  gave p a r t i c u l a r l y  
Promising r e s u l t s .  

This  p roces s  has now been t e s t e d  a t  t h i s  l a b o r a t o r y  w i t h  
a f u r t h e r  range of p roduc t s ,  namely b e e t r o o t ,  French beans ,  
cabbage, sp inach ,  c e l e r y ,  pumpkin, c a r r o t s ,  p a r s n i p s ,  cau l i f l ower ,  
bo i led  mutton and lamb. 

I n  cans of French beans ,  cabbage, c e l e r y ,  pumpkin, c a r r o t s  
Parsnips  and c a u l i f l o w e r ,  b l a c k  s t a i n i n g  was complete ly  i n h i b i t e d .  
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u t ton  products  and sp inach  some s t a i n i n g  occur red ,  b u t  
d  cans were g r e a t l y  s u p e r i o r  i n  appearance t o  p l a i n  

cans, With b e e t r o o t ,  a l t hough  the  can remained b r i g h t :  a  gradual  
fading of t he  r e d  co lou r  occur red ,  and t h e r e f o r e  lacquered cans 
a r e  recommended f o r  t h i s  product .  

I n  a d d i t i o n  t o  t h e s e  laboratory.  t e s t s ,  t r ea t ed  cans were 
,upplied t o  s e v e r a l  canners and have been used wi t ! l  s u c c e s s f u l  

under commercial c o n d i t i o n s  f o r  t h e  fo l lowing  packs :- 
Sausages i n  gravy, sausages  and vege tab l e s ,  sweet  co rn ,  meat and 
vegetable r a t i o n ,  vegetable soup,  swede t u r n i p s ,  cabbage, c a u l i -  
flower, and Brusse l s  s p r o u t s .  

A s  a r e s u l t  of t h e s e  t e s t s ,  t h e  I1oxide f i l m u  p rocess  has  
now been inc luded  i n  t h e  Foods tuf f s  S p e c i f i c a t i o n s  of the  
Departmen't of Supply and Development a s  an a l t e r n a t i v e  t o  t h e  
lacquer ing  of cans  f o r  t h e  fo l lowing  products : -  Brus se l s  s p r o u t s ,  
cabbage, c a u l i f l o w e r ,  green peas ,  s i l v e r  b e e t ,  sp inach ,  and 
. turnips.  I t  is  expected t h a t  t h i s  l i s t  w i l l  s h o r t l y  be extended 
t o  cover meat p roduc ts  a l s o ,  

S e v e r a i  canning organisa  t i o n s  a r e  now working co-- 
ope ra t ive ly  w i th  t h i s  D i v i s i o n  i n  an endeavour t o  develop s u i t a b l e  
p l a n t  f o r  t h e  l a r g e - s c a l e  a p p l i c a t i o n  of t h e  Ifoxide f i l m "  t o  

. made-up cans  o r  t o  t i n p l a t e .  T e s t s  a r e  a t  p r e s e n t  being 
conducted t o  f i n d  out  whether s a t i s f a c t o r y  r e s u l t s  can be obta ined 
when t h e  t i n p l a t e  i s  t r e a t e d  b e f o r e  making up. It appears  
probable t h a t  t h i s  w i l l  b e  p o s s i b l e  only when t h e  can-making l i n e  
has e x t e r n a l  mandrels ,  s i n c e  i n t e r n a l  mandrels cause e x t e n s i v e  
damage t o  t h e  "oxide f i lm"  d u r i n g  f a b r i c a t i o n  o f  t h e  :;an, 

T h i s  l abo ra to ry  w i l l  supply d e t a i l s  of t h e  proposed p l a n t  
f o r  i n d u s t r i a l  a p p l i c a t i o n  of the  t loxide f i l m s 1  p roces s  t o  
i n t e r e s t e d  o r g a n i s a t i o n s  on r e q u e s t .  

. . . a , . . . ) . . . . . ,  

THE GAS STORAGE OF FRUIT. -----. 
For some y e a r s ,  hcme grown a p p l e s  have been gas s t o r e d  i n  

England on a  commercial s c a l e ,  and t h i s  method of s t o r a g e  has 
aroused widespread i n t e r e s t  among growers and o t h e r s  engaged i n  
the f r u i t  i n d u s t r y  i n  A u s t r a l i a ,  This  i n t e r e s t  i s  p r i m a r i l y  due 
t o  the  remarkable p rog res s  i n  Great  B r i t a i n ,  where t he  q u a n t i t y  of 
f r u i t  i n  gas  s t o r a g e  inc reased  from n i l  i n  1928 t o  n e a r l y  a 

bushe ls  i n  1936, By t h i s  means, c e r t a i n  v a r i e t i e s  of 
Engl ish  a p p l e s  have been k e p t  i n  good c o n d i t i o n  f o r  twice  a s  long  
as would otherwise  be  p o s s i b l e ,  b u t  succes s  has only been obtained 

ex t ens ive  i n v e s t i g a t i o n s  by o f f i c e r s  of t he  Food I n v e s t i g -  



, t i o n  Board Of Grea t  B r i t a i n .  R e s u l t s  obta ined i n  t h e  gas 
of f r u i t  i n  England cannot b e  app l i ed  i n d i s c r i m i n a t e l y  

to other  v a r i e t i e s  of f r u i t  grown under t o t a l l y  d i f f e r e n t  con- 
d i t i o n s ,  and it i s  necessary t o  t e s t  each v a r i e t y  independent ly  
before c o ~ e r c i a l  a p p l i c a t i o n  is attempted.  

Gas s to rage  i s  u s u a l l y  only succes s fu l  i n  con junc t ion  
w i t h  r e f r i g e r a t i o n  and c o n s i s t s  e s s e n t i a l l y  i n  vary ing  t h e  

of t h e  atmosphere s o  t h a t  i t  con ta ins  more carbon 
dioxide and l e s s  oxygen than occurs i n  o rd inary  a i r .  Ordinary 
a i r  con ta ins  approxiniately 21 p e r  cen t .  of oxygen, 79 p e r  cen t .  
of n i t rogen ,  and only 0.04 p e r  cen t .  of carbon dioxide.  But a l l  
f r u i t s ,  even a f t e r  p i ck ing ,  s t i l l  c o n s i s t  of l i v i n g  t i s s u e ,  and  
i n  r e s p i r a t i o n  absorb oxygen from t h e  atmosphere and g i v e  o f f  
carbon dioxide.  If the  f r u i t  i s  s t o r e d  i n  a  g a s - t i g h t  chamber 
with an a d j u s t a b l e  p o r t  f o r  v e n t i l a t i o n ,  the  carbon d i o x i d e  
conten t  of  t h e  atmosphere can be al lowed t o  r i s e  t o  any desi r 'ed  
l e v e l  and then mainta ined c o n s t a n t  by c o n t r o l l i n g  t h e  v e n t i l a t i o n .  
As most r e s p i r i n g  f r u i t s  absorb  oxygen and produce carbon d i o x i d e  
i n  approximately equal  amounts, the  oxygen con ten t  of  t h e  atmos- 
phere i s  reduced t o  t h e  same e x t e n t  t h a t  i t s  carbon d i o x i d e  
content  is increased.  Hence if t h e  carbon d iox ide  is a l lowed t o  
r i s e  t o  5 p e r  cen t . ,  t h e  oxygen f a l l s  t o  21- minus 5 ,  a r  I 6  p e r  
cent. And i f  t h e  carbon d i o x i d e  r i s e s  t o  10 p e r  c e n t ,  , the 
oxygen f a l l s  t o  21 minus 10, or  1 I p e r  c e n t .  The l a t t e r  atmos- 
phere has proved eminent ly  s u i t a b l e  f o r  g a s  s t o r a g e  o f  Bramley's  
Seedl ing a p p l e s  i n  Grea t  B r i t a i n .  

I n  making a  chamber gas - t i gh t ,  i t  has been customary i n  
Engl ish  g a s  s t o r e s  t o  l i n e  t h e  w a l l s  and c e i l i n g  wi th  s h e e t  i r o n  
and coves  t h e  f l o o r  w i t h  bitumen. A l l  j o i n t s  a r e  then f i l l e d  
wi th  grease .  O w i n g  t o  t h e  s c a r c i t y  o f  shee t  i r o n  under war 
cond i t i ons ,  o the r  t ypes  of c o a t i n g  a r e  d e s i r a b l e ,  e. g. bi tumen 
P repa ra t ions ,  a  number of which a r e  now on t h e  market.  

Gas s t o r a g e  i n  an  atmosphere con ta in ing  f i v e  p e r . c e n t .  
of oarbon d iox ide  and on ly  t h r e e  t o  f i v e  p e r  cen t .  o f  oxygen has 
been recommended f o r  some v a r i e t i e s  of Eng l i sh  a p p l e s ,  p a r t i c u l a r l y  
Cox's Orange P ipp in .  This a tmosphere  cannot be  ob ta ined  by 
c o n t r o l l e d  v e n t i l a t i o n  a l o n e ,  s i n c e  i f  v e n t i l a t i o n  was r e s t p i c t e a  
s u f f i c i e n t l y  t o  reduce t h e  oxygen t o  f i v e  p e r  c e n t ,  t he  carbon 
dioxide would accumulate t o  abou t  s i x t e e n  p e r  cent .  Hence i n  
t h i s  case i t  is necessary t o  c i r c u l a t e  t he  atmosphere of t h e  
chamber over a  chemical abso rben t  ( such  a s  m i l k  of l ime)  which 
removes t h e  e x c e s s  carbon d iox ide .  

I n v e s t i g a t i o n s  on t h e  gas  s t o r a g e  of A u s t r a l i a n  f r u i t s  
have been c a r r i e d  out  i n  V i c t o r i a ,  New South Wales, and Tasmania. 
I n  V i c t o r i a ,  t h e  i n v e s t i g a t i o n s  have been c a r r i e d  out  by t h e  
Div is ion  of Food P r e s e r v a t i o n ,  c .s . I .R. ,  i n  con junc t ion  w i t h  t h e  
Vic tor ian  Department of A g r i c u l t u r e ;  i n  New South Wales by t h e  
D iv i s ion  of Poorl I ~ ~ s e r v a t i o n ?  c . s . I . R . ,  i n  con3unction r i t h  t h e  
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sou th  Tales  Department o f  Agr i cu l tu re ;  and i n  Tasmania by New . . . the Dlvls ion Of P l a n t  Indus t ry ,  C.S. I . R .  , i n  con junct ion w i t h  t h e  
Un ive r s i t y  of Tasmania. 

w i th  regard  t o  a p p l e s ,  t h e  i n v e s t i g a t i o n s  i n  Tasmania 
have been conf ined t o  atmospheres ob ta inab le  by c o n t r o l l e d  

and have been p r i m a r i l y  concerned w i t h  g a s  s t o r a g e  
f o r  per iods  of e i g h t  weeks o r  l e s s ,  a s  t h e  c o n t r o l  of atmosphere 
i n  s h i p s '  holds has been mainly under cons ide ra t ion .  The 
v a r i e t i e s  Sturmer and French Crab have been found u n s u i t a b l e  f o r  
gas s t o r a g e ,  a s  they a r e  r e a d i l y  i n j u r e d  by t h r e e  t o  f i v e  p e r  
cent. of carbon d iox ide .  The Sturmer is the  l e a d i n g  Tasmanian 
v a r i e t y  and i ts  l i a b i l i t y  t o  i n j u r y ' r a t h e r  l i m i t s  t h e  a p p l i c a t i o n  
of gas s t o r a g e  i n  t h i s  S t a t e .  

The Jonathan is by f a r  t h e  l ead ing  a p p l e  v a r i e t y  i n  
V ic to r i a ,  and is a l s o  of importance i n  New South Wales and 
Tasmania. Gas s t o r a g e  of Jona than  app le s  i n  f i v e  p e r  cen t .  
carbon d iox ide ,  s i x t e e n  p e r  c e n t .  oxygen, has p r a c t i c a l l y  e l imin-  
a t ed  Jonathan Spo t ,  b u t  a p a r t  from t h i s ,  t h e  keeping q u a l i t y  has 
not been app rec i ab ly  a f f e c t e d .  The value of gas  s to rage  i n  t h i s  
va r i e ty  is determined a lmost  e n t i r e l y  by t h e  importance o f  
Jonathan Spot ,  and t h i s  d i s o r d e r  v a r i e s  cons iderab ly  i n  d i f f e r e n t  
d i s t r i c t s  and a l s o  from y e a r  t o  year .  

Experiments on t h e  gas s t o r a g e  of g reen  cooking v a r i e t i e s  
such as t h e  Granny Smith a r e  g i v i n g  promising r e s u l t s ,  s i n c e  
colour ing and s o f t e n i n g  is cons ide rab ly  de layed ,  and Granny s m i t h  
apples i n  V i c t o r i a  have been he ld  p r a c t i c a l l y  unchanged i n  c o l o u r  
or f i rmness  u n t i l  December. Th i s  v a r i e t y ,  however, i n  New South 
Wales is very  l i a b l e  t o  s u p e r f i c i a l  s c a l d  even when s t o r e d  i n  
o i l ed  wraps. 

A p o i n t  t o  remember is t h a t  t he  l i a b i l i t y  t o  s u p e r f i c i a l  
scald  is very much i n c r e a s e d  by g a s  s t o r a g e ,  and i t  is  always 
advisab le  t o  use  o i l e d  wraps (which cons ide rab ly  reduce t h i s  
d i s o r d e r )  u n l e s s  t h e r e  i s  c l e a r  evidence t h a t  t h e  v a r i e t y  i s  
r e s i s t a n t .  When gas s t o r e d ,  Jonathan a p p l e s  from Red H i l l  and 
Blackburn i n  V i c t o r i a  have been p r a c t i c a l l y  f r e e  from s u p e r f i c i a l  
s c a l d ,  bu t  the  same v a r i e t y  from Orange and Batlow i n  New South  
Wales has been s e r i o u s l y  a f f e c t e d .  

Pea r s ,  which a r e  normal ly  p icked  green and ha rd ,  do  not  
r ipen i n  cool  s t o r a g e  b u t  on ly  a f t e r  removal t o  h ighe r  temperatures .  
Each v a r i e t y  has been found t o  have a c h a r a c t e r i s t i c  s t o r a g e  l i f e ,  
which is t h e  maximum p e r i o d  t h a t  t he  f r u i t  can b e  kep t  i n  cool  
s to rage  and s t i l l  r ipen  normally on removal t o  h ighe r  temperatures .  
Gas s t o r a g e  has g e n e r a l l y  r e s u l t e d  i n  some i n c r e a s e  i n  the s t o r a g e  
l i f e  of p e a r s ,  b u t  t h e  e f f e c t  has va r i ed  cons ide rab ly  among 
d i f f e r e n t  v a r i e t i e s .  The most s t r i k i n g  r e s u l t s  have been ob ta ined  
i n  V i c t o r i a  w i t h  W i l l i a m s '  Bon Chre t ien  (v!.B.c.), Boscs and Winter  
Cole P e a r s ,  t h e  s t o r a g e  l i f e  of which has been approximate ly  
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doubled by s t o r a g e  i n  f i v e  p e r  cen t*  of carbon d iox ide  and 
sst$een pe r  cen t .  Of oxygen. I n c r e a s e s  a s  l a r g e  a s  t hese  have 

however, been obtained i n  New South Wales. 

The p o s s i b i l i t i e s  of gas  s t o r a g e  i n  ex tending  t h e  canning  
Beason f o r  W.B.C. pea r s  have been app rec i a t ed  by a  l a r g e  cannery 
i n  V ic to r i a ,  which has a l r e a d y  equipped a  r e f r i g e r a t e d  chamber 
fo r  t h i s  purpose. A i r  s t o r a g e  a t  32OF. l i m i t s  t h e  cantling 
Beason t o  t en  weeks, a s  t h e  s t o r a g e  l i f e  under such  c o n d i t i o n s  i s  
only ten  t o  twelve weeks. By us ing  gas s t o r a g e  t h i s  per iod  can 
be approximately doubled. 

Gas s t o r a g e  exper iments  have a l s o  been c a r r i e d  out  on 
Victor ian d e s s e r t  peaches. The s t o r a g e  l i f e  o f  hard ,  i m a t u r e  
peaches has been inc reased ,  b u t  t h a t  of s o f t  semi-r ipe  peaches has 
been gene ra l ly  reduced.  his r e s u l t  g ives  no founda t ion  f o r  
commercial gas s t o r a g e ,  a s  i t  is p r a c t i c a l l y  impossible  t o  p i c k  
peaches t o  an exac t  s t a g e  of ma tu r i t y .  

Genera l ly ,  plums and grapes  have no t  responded favourab ly  
t o  gas  s to rage .  The s t o r a g e  l i f e  of plums h a s  i n  most ca ses  been 
d e f i n i t e l y  reduced, and some v a r i e t i e s  have been i n j u r e d  by a s  
l i t t l e  a s  two p e r  cent .  of carbon d iox ide .  

Fo r  s u c c e s s f u l  gas s t c r a g e ,  t h e  temperature  and 
composition of t he  atmosphere must be  p rope r ly  c o n t r o l l e d ,  and t h e  
f r u i t  should be gas  s t o r e d  w i t h i n  about  f o u r  days of p icking.  
In  t h e  Aus t r a l i an  exper iments ,  t h e  most s u i t a b l e  temperature  f o r  
gas s to rage  has been found t o  be the same a s  t h a t  adopted f o r  
ordinary a k  s t o r a g e .  P e a r s  a r e  b e s t  s t o r e d  a t  31 OF. o r  a s  low 
a s  poss ib l e  wi thout  r i s k  of f r e e z i n g .  Jonathan a p p l e s  a r e  ve ry  
l i a b l e  t o  s o f t  s c a l d  and breakdown a t  j2OF. , and, t o  avoid t h ~ s e  
d i so rde r s  a s  much a s  p o s s i b l e  it i s  p r g f e r a b l e  .to s t o r e  a t  36 F. 
u n t i l  t h e  middle of May and then a t  32 F. 

The atmosphere adopted  f o r  gas  s t o r a g e  must be  s t r i c t l y  
con t ro l l ed  t o  avoid excess  of carbon d i o x i d e  o r  t oo  low a  con- 
cen t r a t i on  o f  oxygen, o therwise  va r ious  forms of i n t e r n a l  i n  ju ry  
may occur. "Brown h e a r t u  i n  a p p l e s  occurs  a s  s h a r p l y  d e f i n e d  
brown a r e a s  w i t h i n  t h e  f r u i t ,  and i t  cannot  g e n e r a l l y  be  d e t e c t e d  
without c u t t i n g .  I n  p e a r s  r i pened  a f t e r  gas  s t o r a g e ,  hard a r e a a  
have been found surrounded b y  s o f t ,  r i p e  t i s s u e  and t h e  term 
"hard hea r t t 1  is  a p p r o p r i a t e  f o r  t h i s  d i s o r d e r .  An  akmosphere 
conta in ing  f i v e  p e r  c e n t .  of carbon d iox ide  and s i x t e e n  p e r  c e n t .  
of oxygen is g e n e r a l l y  t h e  s a f e s t  t o  use ,  and i t  is  a d v i s a b l e  t o  
keep s t r i c t l y  t o  t h i s  atmosphere t o  avoid i n j u r y  t o  Jonathan 
apples.  I n  t h e  case  of g e a r s ,  s e v e r a l  v a r i e t i e s  have developed 
"hard h e a r t q 1  when s t o r e d  i n  t e n  p e r  c e n t ,  of carbon d iox ide  and 
eleven p e r  cen t .  of oxygen, b u t  t h e r e  is  evidence t h a t  t h e y  can 
s tand  these  cond i t i ons  f o r  an i n i t i a l  p e r i o d ,  a f t e r  which t h e  
carbon d iox ide  must be reduced t o  f i v e  per  cen t .  For W.B.G. 
Pears  t h i s  i n t i 5 i a l  p e r i o d  would be  no t  more than  t h r e e  months. 



~t is necessary t o  emphasize the importance of prompt gas  
Btorage, a s  pea r s  which have been s t o r e d  fo r  some weeks i n  a i r  a r e  

l i a b l e  t o  i n j u r y  i n  subsequent  gas s to rage .  These cond i t i ons  

are n o s t  l i a b l e  t o  a r i s e  when pea r s  a r e  shipped i n  bad ly  
v e n t i l a t e d  holds a f t e r  be ing  f i rs t  he ld  i n  l o c a l  coo l  s t o r a g e ,  
but care nust a l s o  be taken t o  avoid  them if  gas s t o r a g e  f o r  
local marketing i s  at tempted.  

.............,. 

N O T =  

HANGING R001B FOR SMOKED MF,ATS. 
A s  r epo r t ed  i n  t he  Nat ional  P rov i s ione r ,  Vol, 104, No.11, 

March, 1941 9 P. 38, American meat packers  g e n e r a l l y  adopt t h e  
p rac t i ce  of qu ick  c h i l l i n g  of f r e s h l y  smoked mea$s i n  o rde r  t o  
reduce f a t  d r i p  t o  a  minimum. Although i d e a l  c o n d i t i o n s  cannot 
be s p e c i f i e d  t o  s u i t  a l l  smoked meat hanging rooms, it has been 
found t h a t  a i r  temperatures  of  55OF. t o  60°F+ w i t h  r e l a t i v e  
humidities between 7 2  and 75 p e r  c e n t .  a r e  g e n e r a l l y  s a t i s f a c t o r y ,  

A t  temperatures be lov  5 5 O ~ .  t h e  co lou r  of smoked meats t e n d s  t o  
fade. When d e l i v e r y  i n  u n r e f r i g e r a t e d  t rucks  is p r a c t i s e d ,  the  
s torage temperature  should no t  be t o o  low, otherwise  condensation 
on  the  meats is l i k e l y  t o  occu r  on removal from s to rage .  

WRAPPING OF FROZEN MEATS. 
Paper  waxed on one s i d e  is  commonly used f o r  wrapping 

%till be wide ly  used a s  i n  t h e  p a s t .  The means whereby t h e  
danger of contamicat ion of j u i c e s  s t o r e d  i n  casks  can be reduced 
to's min imum i s  o u t l i n e d  i n  t h i s  b r i e f  note.  

The d i s i n f e c t i o n  of oasks is  f a c i l i t a t e d  by an  i n i t i a l  
c leansing process  which a t  t h e  same time e f f e c t s  t h e  removal of 
substatices which may be r e s p o n s i b l e  f o r  t h e  development of un- 
des i rab le  odours and f l a v o u r s  i n  t h e  s t o r e d  ju ices .  

New c a s k s  a r e  t r e a t e d  wi th  low p r e s s u r e  steam and t h e  
allowed t o  d r a i n  away u n t i l  c o l o u r l e s s  and c l e a r .  They 



with vlater i s  r epea t ed  d a i l y  f o r  3 o r  4 days.  

Used casks  a r e  steamed t o  s o f t e n  d e p o s i t s  on w a l l s  and 
w i t h  wate r  u n t i l  t h e  r i n s e  is c l e a r ,  c o l o u r l e s s ,  and 

devoid of smel l  and t a s t e ,  

Mouldy casks  must be opened up and mechanical ly  c leaned  
w i t h  brushes and cold  water ,  r i n s e d ,  steamed, and aga in  scrubbed 
and  r insed .  They a r e  then t r e a t e d  w i t h  a I per  cen t .  s o l u t i o n  
of su lphur ic  a c i d  f o r  I 2  hours ,  d r a i n e d ,  and given a f i n a l  
prolonged r i n s i n g  t o  ensure  complete removal of a c i d  so lu t ion .  

-- 
DRIED ONIONS: 

Because of t h e  c e s s a t i o n  of impor t a t i on  of onions i n t o  
England, an acu te  s c a r c i t y  of t h i s  commodity has developed,  and 
a s  a r e s u l t  the  Imper ia l  I n s t i t u t e  of Great  B r i t a i n  has been 

shipped i n  t i n - l i n e d  cases  of I o r  2 cwt. ea::h. 

SOURING -- OF S A U S A G ~  BY CASINGS. 
I n  t h e  Nat iona l  P r o v i s i o n e r ,  Vol. 104,  No. 9 (1941), ~ ~ 2 0 ~  

it is  s t a t e d  t h a t  hog bungs which have no t  been c a r e f u l l y  f a t t e d  
and cured may cause t r o u b l e  when used on d r y  sausage ,  Hog bungs 
should be  prepared a t  l e a s t  30 days i n  advance of use and a s  much 
*at a s  p o s s i b l e  removecl. Even when c a r e f u l l y  f a t t e d  t h e r e  a r e  
always many f a t  s p o t s  l e f t  i n  t h e  cas ings .  This  f a t  w i l l  d r y  
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out so  t .hat  it w i l l  no t  s o u r  e a s i l y  i f  t he  ca s ings  a r e  s a l t e d  f o r  
s o r  l o n g e r -  Beef middles  and rounds a r e  g e n e r a l l y  w e l l  

f a t t e d  when rece ived  by the  sausage department and do not  r e q u i r e  
much time i n  c u r i n g  o r  p r e p a r i n g  a s  hog bungs, The appearance 

of dry sausage may be s p o i l e d  icy too  much f a t  i n  beef  middles o r  
however, a s  t h e  f a t  shows through t h e  ca s ing ,  

RANCIDITY I N  FLAKED BREAKFAST FOOD CEREALS. 
L.W. E l d e r  i n  O i l  and Soap, v o l ,  18  (1941 ) ,  p.38, s t a t e s  

t h a t  t he  f a c t o r s  a f f e c t i n g  t h e  tendency towards t h e  development o r  
r anc id i ty  i n  c e r e a l  f l a k e s  a r e  : the mois ture  con ten t ,  the 
presence o r  absence of s a l t ,  and the phys i ca l  e f f e c t s  of f l a k i n g .  
The inco rpo ra t ion  of anti-oxygens of demonstrated potency was 
i n  a l l  c a s e s  wi thout  s i g n i f i c a n t  e f f e c t .  Tes t  r e s u l t s  suppor ted  
the view t h a t  t h e  p h y s i c a l  e x t r u s i o n  of o i l  from t h e  o i l  c e l l s  
and the r e s u l t a n t  smearing of t h e  f a t  over a  r e l a t i v e l y  l a r g e  
sur face ,  thus  g r e a t l y  i n c r e a s i n g  i t s  exposure t o  a tmospher ic  
oxygen, had t h e  g r e a t e s t  e f f e c t  of a l l  of t h e  p r o c e s s i n g  opera t ions  
i n  a c c e l e r a t i n g  r a n c i d i t y  i n  f l a k e d  p roduc t s .  

SUBSTITUTES FOR T I N  CANS. -- 
I n  view of the  p r e v a i l i n g  sho r t age  of t i n p l a t e ,  t h i s  

Divis ion has undertaken an i n v e s t i g a t i o n  o f  p o s s i b l e  s u b s t i t u t e s  
f o r  t i n p l a t e  c o n t a i n e r s  f o r  foods tu f f s  and o the r  p roduc t s .  

The work is  a s  y e t  i n  t h e  p r e l i m i n a r y  s t a g e s  bu t  t he  
Division may be a b l e  t o  a s s i s t  e n q u i r e r s  t o  f i n d  s u i t a b l e  
conta iners  f o r  m a t e r i a l s  f o r  which t i n p l a t e  must not  be used under 
the r ecen t  Nat iona l  S e c u r i t y  Regula t ions .  

The r e s u l t s  of a  c u r r e n t  i n v e s t i g a t i o n  on s u b s t i t u t e  
conta iners  f o r  jams and o t h e r  hot-f  i l l e d  m a t e r i a l s  w i l l  be 
reported i n  due course* 

GOLOUR I N  POTATO CHIPS. - - 
Recent i n v e s t i g a t i o n s  by F. E, Denny and N. C. Thornton, 

~ o c t r i b .  Boyce Thompson I n s t i t u t e ,  Vol.21 ( 1 9 4 0 ) ~  p.290, have 
shown t h a t  the  co lou r  produced i n  p o t a t o  ch ips  is in f luenced  by 
the v a r i e t y  of p o t a t o ,  temperature  of s t o r a g e ,  and t h e  amount of 
reducing sugar  formed. The most d e s i r a b l e  c o l o u r  was ob ta ined  
f r o m  samples w i t h  5 mi l l i g r ams  of reduc ing  suga r  p e r  m i l l i l i t r e  
of juice ( 4  mg. p e r  gram of f r e s h  p o t a t o ) .  The c o l o u r  of t h e  
chips  became p r o g r e s s i v e l y  p a l e r  a s  the percen tage  of reduc ing  
sugar was lowered. The c o n t e n t  of sucrose  (cane s u g a r )  was 
founrl t o  be no guide t o  co lou r .  

TWELV~ CAUSES OF SPRINGERS I N  CANS. 
I n  t h e  canning i n d u s t r y ,  i n  gene ra l  a  "spr inger1 '  is a  

can, one end of which is s l i g h t l y  bu lged ,  and when t h i s  end is 
forced i n ,  t h e  o t h e r  i s  pushed out. 4 l l f l i ppe r l~  i s  a  can one 
end Of which becomes bulged on pe rcuss ion  b u t  which, when pushed 
i n ,  remains f l a t .  These l a t t e r  a r e  o f t e n  c a l l e d  s p r i n g e r s .  
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20. 

ngers  occur a s  the r e s u l t  of a  combination of 
l i s t  of t h e  more important  f a c t o r s  caus ing  
ned meats is s e t  out  by G. V. Hallman, of t h e  
Co., Chicago, i n  Food I n d u s t r i e s s  Vol. 13, N0.3 

1, O v e r f i l l i n g  of t h e  can. 
2. Low c l o s i n g  temperature  of t h e  produc t  when 

t h e  can is exhaus ted  by hea t .  
3, I n s u f f i c i e n t  vacuum when t h i s  is obtained by 

phys i ca l  means. 
4, Delay between c l o s u r e  and p roces s ing  of cans. 
5. I n c i p i e n t  s p o i l a g e  of product .  
6 ,  Leakage of can. 
7. Excessive d i s t o r t i o n  of can ends d u r i n g  process ing .  
8. Rough handl ing and den t ing  oT can. 
9. Changes i n  a l t i t u d e  and temperature  of s to rage .  

10. Type of ends. 
1 Chemical r e a c t i o n  between i n g r e d i e n t s  of  the  

product .  
12. Chemical r e a c t i o n  between product  and can, 

Some of t h e s e  f a c t o r s  which a r e  f u l l y  d i scussed  by the  
nned meats i n , g e n e r a l ,  While some of them app ly  
ypes of canned meat products .  

n e n t  o f  Europe,  and s o  f a r  i n  A u s t r a l i a  and 
u r e r s  have aimed a t  t h e  produc t ion  of 

a p p l e  j u i ce s  which, though p l e a s i n g  t o  t h e  eye,  
r e  somewhat l a c k i n g  i n  t r u e  a p p l e  f l a v o u r  due t o  t h e  removal of 
e r t a i n  c h a r a c t e r i s t i c  f l a v o u r i n g  c o n s t i t u e n t s  d u r i n g  c l a r i f i c -  
t ion .  In  America where p roduc t ion  of apple  j u i ce s  was commenced 
Uch l a t e r  than on the  Cont inent  t h e  tendency is t o  market a h i g h  
rPPOrti0n of u n c l a r i f i e d  o r  cloudy ju i ce s .  The produc t ion  of . 
uch juices  i s  g r e a t l y  s i m p l i f i e d  by t h e  omission of t h e  
epec t in i za t ion  and f i l t r a t i o n  procedures  a n d  the  c o s t s  o f  
reduction a r e  m a t e r i a l l y  reduced. 

Commercial samples of c l e a r  and cloudy a p p l e  j u i c e s  
t o g e t h e r  w i t h  s i m i l a r  samples of A u s t r a l i a n  

mebush, have been t e s t e d  i n  t h i s  l a b o r a t o r y  
t h e  cloudy ju i ce s  have been judged t o  be  

sponding c l e a r  j u i ce s  on t h e  s c o r e  of 

A u s t r a l i a n  manufac ture rs  a r e  u rged  t o  c a r r y  o u t  s i m i l a r  
t e s t s  f o r  themselves and a r e  i n v i t e d  t o  acqua in t  t h i s  l a b o r a t o r y  

of such t e s t s .  cloudy ju i ce s  . ~ o u l d  not  be 
ca rbona t ion  where a  c l e a r  s p a r k l i n g  e f f e c t  is 

....,. I . . . . a .  .. 
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The a t t e n t i o n .  of readers is drawn to the  f a c t  t h a t  

SUGGESTIONS. 

Tfe would be glad if readers  would offer comments and 

. . . . . . . . . . . . . . . 


