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KUhIIDITY I1T CCLD STOmS: PART 3. -- -. - .- 

COhTBCL O F  HUI6II'I'IY. 

I t  is comecnly found t h a t  i n  a  s t o r e  k e p t  ~ l t  a  c o n s t a n t  
terr,perature witt n3 l a r g e  v a r i a t i o n s  ir, i t s  load ing ,  t t e  r e l a t i v e  
humidity f l u c t u a t e s  only a  few percen t .  around what may be c a l l e d  
i ts  equ i l i b r ium value.  This  ecLuili 'rrium va lue  i s ,  of cou r se ,  t h e  
r e s u l t  of a  balance between t b e r a t e  of supply of wa te r  vapour t o  
the a i r  ( n i a i ~ l y  from t h e  goods i c  s t o r a g e )  and the  r a t e  c f  

of wa te r  vapour from t h e  a i r  (a lmost  e n t i r e l y  by con- 
densatior ,  or, t h e  coo l ing  c o i l s ) .  k t  any z iven r e l a t i v e  h m i d i t y  
the r a t e  of supply of wa te r  vapour t o  the a i r  o f  t he  s t o r e  by 
evaporat ion depends mainly on t h e  fo l lowing  f a c t o r s  :- 

t h e  a i r  temperature . 141 t h e  a r e a  of evapora t ing  s u r f a c e .  
t he  t e n p e r a t u r e  d i f f e r e n c e  Yetween t h e  a i r  an3  

the goods i n  s t o r e .  
(4) t he  r a t e  o f  a i r  flow. 

Outside a i r  r t o ~ i c g  i n t o  the rocm a s  t he  r e s u l t  of leakage 
or r l e l ibera te  v e n t i l a t i o r ,  is a l s o  an i n p o r t a n t  source  of supply 
cf  water  vapour ~ lc r ie r  some c o n d i t i o n s .  

The p r a c t i c a l  p o s s i b i l i t i e s  o f  c o n t r o l l i n g  t n ~ r  humidity 
of a s t o r e  by vary ing  any of t h e  f a c t o r s  l i s t e d  above a r e  very 
1imite.i because most of them a r e  f i x e ?  'ry t h e  r e lu i r emen t s  of 
e f f i c i e c t  c o o l i c g  and economical working. I t  i s  irr,portaE!t t o  
reeemksr, however, t h a t  the  humidity is  g e n e r a l l y  low i n  a  very 
l i c t t l y  loaded s t o r e .  - 

A s  s t a t e d  above, t h e  removal of wate r  vapcur from the 
a i r  i s  a lmost  e n t i r e l y  Py condensation i n  t h e  c q c l i n g  system. 
Except i n  the very unusual  c a s e  of a  c o o l e r  working a t  a  temper- 
a t u r e  above the  dew p o i n t  of  t h e  a i r ,  removal of water  varour  
is  an i n e v i t a b l e  accompaniment of t h e  removal of h e a t  an? t h e r e  
i s  a  d e f i n i t e  r e l a t i o ~ s h i p  between the  r a t e  of e x t r a c t i o n  of hea t  
and t h e  r a t e  of e x t r a c t i o n  of wate r  vapour. The r a t e  of 
e x t r a c t i o n  of hea t  is  f a i r l y  a c c u r a t e l y  p r o p o r t i o n a l  t o  t h e  
temperature d i f f e r e n c e b e t w e e n  t h e  a i r  and the  c o o l i n g  s u r f a c e s  -L--? 

an.1 tk-e r a t e  of  e x t r a c t i o n  of wate r  vapour is p r o p o r t i o n a l  t o  
the vapour p r e s s u r e  d i f f e r e n c e  between t h e  a i r  and the  c o o l i n g  
sur face .  The fo l lowing  consequences of t h e s e  r e l a t i o n s h i p s  a r e  
i r ~ p o r t a n t  : - 

I .  The humidity of a  s t o r e  can he  reduced by ~ u p p l ~ n g  
heat  t o  the  a i r .  The most e f f i c i e n t  p o s i t i o n  f o r  a  h e a t e r  is  
between t h e  c o o l e r  and the  p o i n t s  of d e l i v e r y  or' t h e  a i r  over  
the goods i n  s t o r e .  x l e c t r i c  h e a t e r s ,  steam c o i l s  o r  h:?. wa te r  
c o i l s  a r e  corrxn~cly use? a s  h e a t e r s  f o r  t h i s  purpose.  I n  some 
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wate r  f o r  h e a t i n g  c o i l s  i s  heated i n  2 s u i t a b l e  hea t  
exchanger by ho t  gas from the  com;jpasso,- discharge, ,  

2. The humidity of' a s t o z e  not  ccLder than about  30°p. 
conveniently be r a i s e d  by a  ~ i n e  sppag of iir:iterl c r  by steam 

i n j e c t i o n  i n t o  t h e  a i r .  ,The itlost s u i t a b l e  p ~ s i t i c n  f o r  such a  
spray o r  steam j e t  i s  i n  the  d u c t  between the  c o o l e r  and t h e  

, i n t s  of d e l i v e r y  of t h e  a i r  over t he  gocdz. i n  s t o r e .  Comp~essed iir is g e n e r a l l y  Used t o  ope ra t e  wate r  sp rays  f9- t h i s  purpose and 
,,tomatic c o n t r o l  i s  p o s s i b l e ,  

3. A l i g h t l y  i n s u l a t e d  s t o r e  w i l l  tend t 3  have a  low 
h ~ i d i t y  and a  heav i ly  i n s u l a t e d  s t o r e  a  high,  Fhe re  a  high 
humidity is  d e s i r e d  it may o f t e n  be b e t t e r  t o  l n s t a l l  heav ie r  
i n s u l a t i o n  than  would otherwise  be  cons idered  necessary ,  r a t h e r  
than use a r t i f i c i a l  humidif:..:a t i o t ~ ,  !;'here a  r a t h e r  lo-i? humidity 
is  des i r ed ,  jud ic iocs  unde r - in su l a t i ng  mag c f t e n  be more economical 
than i n s t a l l i n g  r e h e a t e r s .  I t  is  i m p o r t a n t t o  remsmber that hea t  
leakage between the  c o o l e r  and t h e  p o i n t s  where t h e  a i r  reaches  t h e  
s to red  goods is most u s e f u l ,  and hea t ing  of t he  a i r  on the r e t u r n  
to  the c o o l e r  i s  r e l a t i v e l y  i n e f f e c t i v e .  

4. The r a t e  of removal of heat  by the  c o o l e r  is  
p ropor t iona l  t o  t h e  tempera ture  d i f f e r e n c e  between the  a i r  and the  
cool ing s u r f a c e  and a l s o  t o  t h e  anea of coo l ing  s u r f a c e .  Conse- 
quent ly  wi th  a  c o n s t a n t  hea t  l o a d ,  t h e  temperature d i f f e r e n c e  can 
be reduced by i n c r e a s i n g  the  a r e a  of coo l ing  su r f ace .  Changes i n  
the a r e a  of coo l ing  s u r f a c e  have, t h e r e f o r e ,  an e f f e c t  on t h e  
humidity of t h e  s t o r e .  A room which i s  "underpiped" acco rd ing  t o  
the usua l  s t anda rds  w i l l  have a  low humidity,  and an overpiped 
room w i l l  g e n e r a l l y  have a  r a t h e r  h igh  humldic,;., 

5. The equ i l i b r ium humidity of a  b r ine-spray  is  lower  
than t h a t  of  a  wa te r  o r  an i c e  s u r f a c e  a t  the same tempera ture ,  
so t h a t  a  wet b a t t e r y  w i l l  g ive  a lower  humidity than a  d w  b a t t e r y  
working w i t h  t h e  same temperature  d i f f e r e n c e  between +he a i r  and 
the cool ing  s u r f a c e .  T h i s  e f f e c t  is  no t  very  i.mpor;t;znt where the 
heat l o a d  is very heavy a s  i n  a  c h i l l e r  o r  pi-e-.cooler, b u t  it can 
be of cons ide rab le  importance %here  t h e  hea t  l o a d  is l i g h t ,  

I t  w i l l  be s v i d e n t  t h a t  the methods of humidity c o n t r o l  
r e f e r r e?  t o  under (I), ( 2 )  and ( 5 )  above a r e  f a i r l y  e a s i l y  a p p l i e d  
where a  f o r c e d  a i r  c i r c u l a t i o n  i s  used,  b u t  d i f f i c u l t  where c o o l i n g  
is  by roof  and w a l l  g r i d s  only.  

I t  does no t  seem p o s s i b l e ,  i n  t h e  p r e s e n t  ~ t a t e  of our  
knowledge, t o  c a l c u l a t e  e x a c t l y ,  from f irst  p r i n c i p l e s ,  t he  
equi l ibr ium humidity of a  s t o r e  under noma1 vicrking c s n d i t i o n s ,  
bu t  i t  is possib3.e t o  ob ta in  a  u s e f u l  e s t ima te  by c a l c u l a t i o n  and 
by comparison wi th  t e s t  d a t a  frsm e x i s t i n g  s';ores. A s  a  r e s u l t  
of growing r e a l i z a t i o n  of the impsi-tsnce of humidity i n  the  cool  
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of f o o d s t u f f s ,  i t  i s  l i k e l y  t h a t  des igne r s  of  c o o l  s t o r e s  
will i n  t h e  f u t u r e  be expec ted  t o  give more c a r e f u l  c o n s i d e r a t i o n  
to the  con t ro l  of humidity t h a n  has been usua l  i n  t h e  p a s t .  

....... '.,,..... 
THS UTILIZATION OF S URPLUSSAEP&BS~.--_PA~TT1.l. 

TUauifa.c_Lure&&cLL& 

P e c t i n  can be p repa red  from whole app le s ,  a p p l e  r e s idues  
o r  pomace a f t e r  P r e s s i n g  Tor e x t r a c t i o n  of j u i c e ,  o r  from s k i n s  
and cores .  This  account  of t he  var ious  s t a g e s  i n  i ts manufacture 
has been taken from d i r e c t i o n s  given by E ,  K. Nelson and H. H. 
l , fot tern,  F r u i t  Products  Jou rna l  ( January ,  1931 ) ,  W. E .  E lwe l l  

anu fac tu re ,  P r o p e r t i e s  and Uses11 (U.S , A .  January,  
V. Cruess  "Commercial F r u i t  and Vegetable  Produc tsv  

D v . r i n g  d r y i n g ,  the tempera ture  of the  pomace should  not 
be al lowed t o  exceed 1 6 0 ~ ~ .  ' Pomace d r i e d  a t  h igher  temperatures  
i s  s a t i s f a c t o r y  f o r  use a s  a  s t o c k  food b u t  i s  not  s u i t a b l e  a s  a  
source of p e c t i n ,  

fLLL.eUL!x! 
The d r i e d  pomace, p l aced  i n  v a t  w i t h  a  f a l s e  bottom and 

an o u t l e t - d r a i n ,  is l eached  w i t h  a  s t ream of c o l d  wa te r  f o r  the  
removal of r e s i d u a l  s u g a r s ,  f l a v o u r i n g  and colc;:*.>:ing subs tances .  
Leaching should  be cont inued u n t i l  t h e  s p e c i f i c  g r a v i t y  of t he  
wash-water f a l l s  t o  1.005. A sma l l  amount o f  wate r - so lub le  
p e c t i n  i s  l o s t  d u r i n g  t h i s  s t a g e ,  b u t  s i n c e  t h i s  f r a c t i o n  i s  O f  
low j e l l y i n g  power, i ts  l o s s  i s  of: l i t t l e  importance. 

The leached pomace, a f t e r  be ing  al lowed t o  d r a i n ,  i s  
a c i d i f i e d  wi th  hot  wate r  c o n t a i n i n g  0 , l  t o  0,2 p e r  c e n t .  of an  
ac id ,  e i t h e r  o rgan ic  such as l a c t i c ,  t a r t a r i c ,  c i t r i c ,  m a l i c ,  o r  
inorganic  such a s  su lphur i c  o r  hydrochlor ic .  Usual ly  t h r e e  p a r t s  
by weight of a c i d  s o l u t i o n  a r e  added f o r  each p a r t  of pomaze and 
the mix ture  held  a t  a  temperature  of 185O t o  212OF. f o r  3 t o  16 
hours, depending upon t h e  pH which may vary between 2,3 and 11.~0. 
Overheating a t  a  low pH may d e s t r o y  the  j e l l y i n g  power of t h e  
p e c t i n ,  whi le  a t  a h ighe r  pH a poor  y i e l d  w i l l  be ob ta ined  if t h e  
pomace i s  i n s u f f i c i e n t l y  heated,  I n  t he  fo l lowing  t a b l e  an 
o u t l i n e  is given of t h e  cond i t i ons  r equ i r ed  f o r  o b t a i n i n g  the  
h ighes t  y i e l d  of p e c t i n  w i t h  maximum j e l l y i n g  power. 
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(gJsgparation and C l a r i f i c a u n ,  
While s t i l l  ho t ,  t h e  j u i c e  is e x t r a c t e d  from the  pomace 

i n  a  hydrau l ic  p r e s s  such a s  i s  used i n  c i d e r  manufacture,  o r  it 
may be run through a s p e c i a l  c e n t r i f u g a l  s e p a r a t o r ,  

The first s t a g e  i n  c l a r i f i c a t i o n  is accomplished by 
na tura l  s e t t l i n g ,  mechanical p r e c i p i t a t i o n ,  o r  by c e n t r i f u g i n g  a t  
high speed; t h e  l a s t  method i s  s a i d  t o  be t he  most economical. 
The p e c t i n  l i q u o r  a t  t h i s  s t a g e  con ta ins  p ro t e in s , .  s t a r c h e s  and 
sugars ,  a l l  of  ,which a d v e r s e l y  a f f e c t  the  c l a r i t y  and j e l l y i n g  
power of t he  pdc t in .  

The second s t a g e  c o n s i s t s  i n  t h e  removal of t he se  i n t e r -  
f e r i n g  subs tances  by t r ea tmen t  w i t h  d i a s t a t i c  and p r o t e o l y t i c  
enzymes conta ined  i n  an enzyme p r e p a r a t i o n  which is  d i s s o l v e d  i n  
water, mixed wi tho the  p e c t i n  l i q u o r ,  and a l lowed t o  a c t  f o r  30 t o  
60 minutes a t  I20  FA T n  some cases  a  breakdown of p e c t i n  may be 
brought about  by t h e  presence  i n  t h e  enzyme p r e p a r a t i o n  of p e c t i c  
enzymes b u t  these  can be des t royed  by subsequent ly  h e a t i n g  t h e  
pec t in  l i q u o r  t o  - 1 7 0 ~ ~ i  

The t h i r d  s t a g e  is e f f e c t e d  by add ing  d e c o l o r i z i n g  charcoa 
and holding a t  170' t o  1 8 0 ~ ~ .  u n t i l  c o n t r o l  f i l t e r e d  samples show 
complete deco lo ra t ion .  The temperature  is  then reduced t o  1 4 0 ~ ~ .  
and the l i q u o r  c l a r i f i e d  by means of a  f i l t e r  p r e s s .  

vacuum-type evapora tor  such a s  used i n  manufacture of condensed 
milk. This equ,ipment should  be made from s t a i n l e s s  s t e e l ,  b lock-  
t i n ,  o r  a l t e r n a t i v e l y ,  l i n e d  w i t h  g l a s s ,  The use  of copper,  
aluminium o r  i r o n  should be avoided i n  a l l  p a r t s  which come i n t o  
contact  w i t h  t h e  p e c t i n  l i q u o r .  I n  o rde r  t o  p reven t  s t i c k i n g ,  a  
rapid  c i r c u l a t i o n  should be provided.  

The concen t r a t ed  p e c t i n  s o l u t i o n  is cooled ,  a d j u s t e d  t o  
Proper p e c t i n  and a c i d  c o n c e n t r a t i o n s  a s  determined by j e l l y i n g  
t e s t s ,  b o t t l e d ,  and p a s t e u r i z e d  f o r  30 n i n u t e s  a t  1 7 0 ~ ~ .  
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The fol lowing methods have been developed f o r  t h e  prepar -  
, t ion of d r i e d  c i t r u s  p e c t i n ,  and some of t h e s e  may be s u i t a b l e  
for  the product ion of app le  p e c t i n .  

S-prra~-d11~ing. The concer i t ra ted p e c t i n  s o l u t i o n  ob ta ined  
by evaporation of the p e c t i n  l i q u o r  i s  spray-dr ied  i n  a  d r y e r  

' s i m i l a r  t o  t h a t  used f o r  d r i e d  milk,  On account  of i t s  tendency 
to s t i c k  and burn,  p e c t i n  cannot  s a f e l y  be d r i e d  by hea t ing  i n  pans  
or  on moving b e l t s .  

Alcohol ic  ~ r e c i p i t a t i o n .  C i t r u s  p e c t i n  e x t r a c t s  a r e  a evaporated a t  140 F, t o  a  t h i c k  p a s t a  con ta in ing  25  t o  50 p e r  cen t .  
s o l i d s ,  and whi le  s t i l l  he ld  a t  t h i s  temperature ,  s u f f i c i e n t  9 5  
per cent .  a l c o h o l  i s  added t o  form a  60 p e r  cen t .  a l c o h o l i c  
so lu t ion .  The p e c t i n  forms a g ranu la r  non-gelat inous mass from 
which t h e  f l u i d  can be removed by p r e s s u r e  and t h e  a l c o h o l  re- 
covered. By us ing  a  cont inuous  coun te r - cu r r en t  washing dev ice ,  
a  f a i r l y  pure  p e c t i n  can be p r e c i p i t a t e d  from t h e  p a s t e  by u s i n g  
a lcohol  of minimum s t r e n g t h  of 95 p e r  cen t .  

Aluminium hydroxide p r e c i ~ i t a t i o n .  -__& C i t r u s  p e e l s  a r e  
quickly heated t o  d e s t r o y  enzymes t h a t  hydrolpse  p e c t i n .  The 
ground p e e l  i s  then e x t r a c t e d  a t  1 7 6 ~  t o  1 9 4 ~ F .  i n  wate r  a c i d i f i e d  
w i t h  su lphur  d iox ide .  The e x t r a c t  is  f i l t e r e d  and made s l i g h t l y  
a l k a l i n e  w i t h  ammonium hydroxide. S u f f i c i e n t  aluminium s u l p h a t e  
is then added t o  render  t h e  s o l u t i o n  s l i g h t l y  ac id .  The p e c t i n  
p r e c i p i t a t e  formed is  washed, f i l t e r e d ,  p re s sed  and d r i e d ,  a n d  t h e  
aluminium hydroxide removed by t h e  use  of a l c o h o l  a c i d i f i e d  w i t h  

a t e s  t h a t  t h e  methods of p r e c i p i t a t i o n  by a l c o h o l  
coneen-bration by evapora t ion ,  and c l a r i f i c a t i o n  by d i a s t a t i c  
enzymes a r e  not  covered by p a t e n t s .  The p a t e n t s  on aluminium 
hydroxide p r e c i p i t a t i o n  and c l a r i f i c a t i o n  by p r o t e o l y t i c  enzymes 
do not exp i r e  f o r  s e v e r a l  years .  

..,. . . o  ..... o r . . .  

THE PRESERVATION OF FISH: PART I.. 
The Handling of 3 ' resh ly-caught . f i s4 ,  

Amongst f l e s h  foods ,  f i s h  is we l l  recognized a s  be ing  
P a r t i c u l a r l y  s u s c e p t i b l e  t o  s p o i l a g e  which may r e n d e r  it unsu i t ab l e  
f o r  human consumption. A f t e r  d e a t h ,  f i s h  becomes s u b j e c t  t o  the  
a c t i o n  of b a c t e r i a  and enzymes and t o  o t h e r  p h y s i c a l  and chemical 
agenc ies ,  a l l  of which may cause  d e t e r i o r a t i o n .  
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The flesh of l i v e  f i s h  can be regarded a s  s t e r i l e ,  b u t  
b a c t e r i a  a r e  c o n s t a n t l y  p r e s e n t  i n  sma l l  numbers on the  s k i n ,  mouth, 
g i l l s r  and i n  l a r g e r  numbers i n  the  g u t ,  except  where the  f i s h  have 
been penned or  welled and s t a r v e d  be fo re  death .  A f t e r  d e a t h ,  the 
defensive mechanisms of t h e  body a r e  broken down a s  t h e  r e s u l t  o f  
which t h e  t i s s u e s  become s u s c e p t i b l e  t o  b a c t e r i a l  invasion.  The 
p e n e t r a t i o n  f rom the  g u t  i n t o  t h e  a d j a c e n t  muscle i s  i a c i l i t a  t ed  
by the s o f t e n i n g  of t he  g u t  w a l l  b y  t h e  d i g e s t i v e  a c t i o n  o f  a  
na tura l ly -occur r ing  g u t  enzyme. 

These invading b a c t e r i a ,  which l i v e  and m u l t i p l y  under t h e  
favourable cond i t i ons  e x i s t i n g  i n  t h e  muscle,  b r eak  down and s o f t e n  
the t i s s u e s  and a t  t he  same t ime form c e r t a i n  break-down p r o d u c t s  
which a r e  mainly r e spons ib l e  f o r  t h e  ob jec t ionab le  off-odours and 
t a s t e  of  s p o i l e d  f i s h .  I n  t h e  ca se  of most s e a - f i s h  one of t h e  
break-down produc ts  is termed t r i m e t h y l m i n e ,  a  subs tance  which has 
a c h a r a c t e r i s t i c  " f i shy"  odour and t a s t e .  

C e r t a i n  enzymes which i n  l i v e  f i s h  t a k e  p a r t  i n  t h e  l i f e  
processes cont inue  t o  f u n c t i o n  a f t e r  dea th .  The a u t o l y t l c  o r  
' t s e l f -d iges t ion"  enzyme causes  a p a r t i a l  d i g e s t i o n  a n d  s o f t e n i n g  

, of t h e  muscle t i s s u e s  w h i l s t  a n o t h e r  enzyme a c c e l e r a t e s  t h e  
oxidat ion of the  muscle o i l s  and has t ens  t h e  development of  
r anc id i ty .  

PHYSICAL AND CHEMICAL AGENCIES. -- 
Because of the  'high r a t i o  of exposed s u r f a c e  t o  weight ,  

f i s h  tends  t o  d ry  o u t  t o  a marked e x t e n t  on exposure t o  a i r ,  and 
on account of i ts  r e l a t i v e l y  s o f t  t e x t u r e  is s u b j e c t  t o  damage by 
b ru i s ing  when i n e f f i c i e n t l y  packed i n  i ce .  The chemical' s t r u c  t u r e  
Of f i s h  o i l s ,  e i t h e r  i n  organs such  a s  t h e  l i v e r  o r  i n  t h e  muscle, 
renders them p a r t i c u l a r l y  l i a b l e  t o  become r a n c i d  on exposure t o  
atmospheric oxygen, 

@KtHQDS FOR CDNmL-P-QILAG3. 
Methods f o r  t h e  c o n t r o l  of spo i l age  have been d i s . r = s e d  

i n  G.S.I.R. Pamphlet No. 93 which can he  ob ta ined  on a p p l i c a t i o n .  
Br i e f ly ,  t h e  methods o u t l i n e d  are t h e  adopt ion  of hygien ic  hand l ing  
and the  p r a c t i c e  of r a p i d  c o o l i n g  of t h e  f i s h  a f t e r  ca t ch ing ,  

~t-is-of t~fu~~m~~rtanc_e__~Laattfi_sh~LoObe.eLffOr_.~apx 
-ose should  be efficient* i c e d  ime.G.$g_te.g a f t e r  ca~.tugg-.gnf 
held YGTCe u n t i l  t h e  nex t  s t a g e  i n  t h e i r  t r ea tmen t  i s  commenced. 

The b e n e f i c i a l  e f f e c t s  of c o o l i n g  a r e  due t o  the reduc t ion  
i n  a c t i 2 i t y  of b a c t e r i a  o r  enzymes and i n  t h e  speed of chemical  
changes, The a c t i v i t y  of most t i s s u e  enzymes, and t h e  r a t e  of 
Purely cherr,ical changes a r e a p p r o x i m a t e l y  halved f o r  each 1 8 ' ~ .  



f a l l  An-temperature,  consequent ly  t h e  e x t e n t  of changes occu r r ing  
a t  32 Fa ( temgera ture  of m e l t i n g  i c e )  w i l l  be one-fourth of t h a t  
i n  f i s h  a t  68 F. For  a  s i m i l a r  lowering o r  temperature ,  t he  
e f f e c t  on b a c t e r i a  i s  even more pronounced be ing  e q u i v a l e n t  t o  a  
reduc t ion  of t h e i r  r a t e  of  growth t o  about one-tenth,  e.g. 
b a c t e r i a  which double t h e i r  numbers i n  one-and-a-half hours a t  
6B°F. may r e q u i r e  15 hours a t  3 2 O ~ .  

Bac te r i a  u s u a l l y  m u l t i p l y  by s imple  d i v i s i o n  and the  
i nc rease  i n  numbers w i l l  be i - n  accordance w i t h  t h e  fo l lowing  
s e r i e s  1 ,  2 ,  4, 8....; thus  a  s i n g l e  organism w i l l  i n c r e a s e  t o  
approximately one m i l l i o n  a t  t h e  end of twenty gene ra t ions .  

I n  the fo l l awing  t a b l e  t he  approximate t ime taken t o  
reach a wel l -def ined s p o i l a g e  l e v e l  (approx. 8 n i l l i o n  p e r  gram of 
muscle)  i s  shown i n  r e l a t i o n  t o  the i n i t i a l  b a c t e r i a l  gopu la t ions  1; and the  temperatures  a t  which the  f i s h  a r e  held .  d i  

5.4 
TABLE ---- 'I. 

i 
I n i t i a l  popu la t ion  Number of Approximate t ime(hours  ) t o  

pe r  gram, reach  8 m i l l i o n s  p e r  gram, gene ra t ions  t o  ---."---.-.-" 
r each  8 m i l l i o n s  , 6 A 0 ~ .  /" 3 2 0 ~ .  

From t h e  above t a b l e  it w i l l  be  seen t h a t  whi le  r educ t ion  
o f  i n i t i a l  contaminat ion and of t h e  f i s h  temperature  a r e  b o t h  
d e s i r a b l e ,  t h e  i n f l u e n c e  of temperature  is r e l a t i v e l y  more 
important ,  Even when held a t  3Z0F., t he  s t o r a g e  l i f e  o f  f i s h  w i t h  
the  moderate b a c t e r i a l  popu la t ion  of 100 p e r  gram w i l l  be l e s s  t han  
I 0  days,  P r i o r  ho ld ing  a t  6 8 0 ~ .  w i l l  reduce the  subsequent  s a f e  
holding per iod  a t  3 2 O ~ .  by 1 5  hours f o r  each genera t ion  which has 
taken p l ace  a t  t he  h ighe r  temperature.  

Although the  tempera tures  of t h e  a i r  and of f i s h  taken 
from the  wate r  du r ing  w i n t e r  a r e  lower thati i n  s.mmer, t h e y  a r e  no t  
a t  any t ime s u f f i c i e n t l y  low under A u s t r a l i a n  c o n d i t i o n s  t o  d i spose  
of the  n e c e s s i t y  f o r  prompt i c i n g ,  p a r t i c u l a r l y  if the  f i s h  a r e  t o  
he held  one or  mom days.  I n  p lanning  Tor a  r e g u l a r  supply of 
f r e s h  f i s h  t o  t h e  market at should be r&,ized thattttAeeS_aXee 
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s ,  a t t e m p t s  have been made t o  i n c r e a s e  t h e  e f f e c t -  
iveness of i c e  by the  i n c l u s i o n  of a n t i s e p t i c s ,  bu t  t he  r e s u l t s  
have been va r i ab l e .  The choice  of a n t i s e p t i c s  is l i m i t e d  by 

h e a l t h  r e g u l a t i o n s ,  and it is g e n e r a l l y  necessary  t o  ob ta in  
in t imate  con tac t  between a n t i s e p t i c  i c e  and the f i s h  b e f o r e  t h e  
b a c t e r i a  haye begun t o  p e n e t r a t e  below t h e  exposed s u r f a c e s .  I n  
canadian l a b o r a t o r y  exper iments  t h e  most promising r e s u l t s  have been 
obtained w i t h  i c e  con ta in ing  0.1 per  cent .  sodium n i t r i t e  which 
has t h e  advantage of be ing  a b l e  t o  p e n e t r a t e  the  t i s s u e s .  By t h e  

. use of i c e  con ta in ing  n i t r i t e  i n  t h i s  concen t r a t i on  t h e  s t o r a g e  
l i f e  of f i s h  was approximately  doubled,  and the  amount of n i t r i t e  
taken up by the  f l e s h  was below t h a t  a l lowable  under Canadian 
r egu la t ions  f o r  a meats and f i s h .  I c e  con ta in ing  a  s i m i l a r  
proport ion Of b e n z o i c a c i d  was found to  be  l e s s  e f f e c t i v e  than 
n i t r i t e ,  and moreover could no t  l e g a l l y  be  used f o r  t h i s  purpose. 
ch lor ine-conta in ing  compounds have been used i n  i c e  w i t h  some 
success ,  depending upon t h e  c o n d i t i o n  of t h e  f i s h  a t  t he  t ime of 
treatment:  Since c h l o r i n e  is  r a p i d l y  d i s s i p a t e d  on c o n t a c t  w i t h  
organic m a t t e r ,  i t  is e f f e c t i v e  only i f  t h e  c o n c e n t r a t i o n  a t  t h e  
f i s h  s u r f a c e s  is  main ta ined  a t  a  s u f f i c i e n t l y  high l e v e l  and i f  i t  
i s  a p p l i e d  be fo re  b a c t e r i a l  p e n e t r a t i o n  has occurred.  I t  has been 
repor ted  t h a t  cons iderab le  r e d u c t i o n  i n  s u p e r f i c i a l  b a c t e r i a l  
contamination of f i s h  f i l l e t s  has  been  secured by washing them i n  
r u n n i n g  sea-water  maintained a t  a  s t r e n g t h  of 5 p a r t s  p e r  m i l l i o n  
a v a i l a b l e  ch lo r ine .  Chlor ine  d i s i n f e c t a n t s ,  g e n e r a l l y  employed 
as  hypoch lo r i t e s ,  a c t  a s  deodor i ze r s  and have t h e  a d d i t i o n a l  advant-  
age of l e a v i n g  end-products which a r e  harmless t o  t h e  consumer. 
Apart from t h e i r  p o s s i b l e  d i s i n f e c t a n t  a c t i o n  on t h e  f i s h ,  t h e s e  
a n t i s e p t i c  i c e s  have some va lue  i n  be ing  f r e e  from b a c t e r i a  even 
when prepared from r e l a t i v e l y  impure wate r  and w i l l  not  add t o  t h e  
contamination a l r e a d y  p r e s e n t  on the  f i s h .  

STORAGE -- OF I C E D  FISH. 
I t  is sometimes necessary t o  hold  s u p p l i e s  of  f i s h  whi le  

awai t ing t r a n s p o r t  i n  which case  adequate  p rov i s ion  should be made 
to  keep the  f i s h  p r o p e r l y  cooled. It is d i f f i c u l t  t o  a t t a i n  and 

I hold a  temperature  of 32°F. i n  i c e d  f i s h  s t o r e d  i n  unpro tec ted  
wooden boxes,  and replacement of t he  i c e  i s  u s u a l l y  necessary.  

f Because of t h i s ,  i t  i s  a d v i s a b l e  t o  p rov ide  a  r e f r i g e r a t e d  and 
!: i n s u l a t e d  co ld  room he ld  a t  310 t o  32OF. and which can a l s o  se rve  

a s  a  s to rehouse  f o r  i c e .  I n  t h i s  room, boxes of i ced  f i s h  can be : placed on meta l - l ined  s h e l v e s  s o  designed t h a t  the wate r  f r o m  the  
mel t ing i c e  can be d r a i n e d  away wi thout  f lowing  over the  f i s h  i n  
any 0:: t h e  o t h e r  boxes. The n e c e s s i t y  f o r  r e - i c i n g  b e f o r e  
shipment w i l l  depend on the  amount of unmelted i c e  remaining a f t e r  
completion of s to rake .  I n  o r d e ~  t o  avoid danger of f r e e z i n g  t h e  
f i s h  t h e  a i r  t emeera ture  should no t  be allowed t o  f a l l  below 3 1 ' ~ ~  ----.1.,-- , .. . . . - 

: &-.any p o i n t  i n  such a  r o m .  



i n  rooms and equipment by the  p r o v i s i o n  of impervious s u r f a c e s ,  
and f o r  t h i s  reason the  use of unp ro t ec t ed  wooden f i t t i n g s  should 
be avoided. Galvanized i r o n  should prov ide  adequate p r o t e c t i o n  
for wooden s t r u c t u r e s  used f o r  suppor t ing  boxes of f i s h .  The 
most s u i t a b l e  d i s i n f e c t a n t s  f o r  use i n  these  rooms a r e  formal in  
and ch lor ine-conta in ing  compounds, b u t  i n  a l l  c a se s  a  p re l imina ry  
c leaning is  e s s e n t i a l .  The i n i t i a l  c l ean ing  is Car r i ed  out by 
thorough scrubbing of a l l  exposed s u r f a c e s  w i th  ho t  wate r  and a  
detergent  such a s  sodium m e t a s i l i c a t e  of  which t h e r e  a r e  s e v e r a l  
p rop r i e t a ry  brands  on the  market .  The s u r f a c e s  a r e  then r i n s e d  
w i t h  water  and t h e  d i s i n f e c t a n t  a p p l i e d  by swabbing o r  by a  
pressure spray.  

par t s  by volume of water  bu t  t h i s  - d i s i n f e c t a n t  - should - not  be  used 
yh i le  Ejgh a r e  s t o r e d  i n  t h e  room. 

CHLOR_INEl-CONTAINING SUBSTANCES. 
P 

These a r e  usij^aTTjZj7$lied a s  hypoch lo r i t e s ,  and when 

1~ i n  10 days a t  o rd inary  tempera tures  and which w i l l  l a s t  l onge r  
if kept  i n  co ld  s t o r a g e  :- 

2 ouhc9B of f reshly-opened b l each ing  powder ( c h l o r i d e  Of 
l ime),  4 ounces of washing sQda and a  l i t t l e  wate r  a r e  made i n t o  a  
thick cream. While b e i n g  s t i r r e d ,  s u f f i c i e n t  wate r  is added t o  

Chlor ine  i s  somewhat c a r r o s i v e  t o  metal  from which it 
Bhould be  washed o f f  by s p r a y i n g  a f t e r  a  con tac t  pe r iod  of 1 0  
minutes, I t  can s a f e l y  b e  used even when the  f i s h  a r e  he ld  i n  
the room provided  t h a t  they a r e  p r o t e c t e d  by c l o t h  o r  pape r  

~~~~.ToE,..~FLsK;IN.,IcE. 
A t  p r e s e n t ,  i c ed  f i s h  a r e  forwarded t o  market i n  s i n g l e  

b u t  t h i s  method is i n e f f i c i e n t  f o r  long-dis tance t r a n s p o r t  
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which n e c e s s i t a t e s  a d d i t i o n a l  p r o t e c t i o n  t o  keep the  f i s h  p r o p e r l y  
cooled. For t he  l a t t e r  purpose an i n s u l a t e d  box t o  hold a  number 
of the 70-lb. boxes could b e  used. The s i z e  of t h i s  s p e c i a l  box 
will depend on t h e  f a c i l i t i e s  f o r  handling,  and on the  s c o r e  of 
cost, i t  would r equ i r e  t o  be r e t u r n a b l e  f o r  f u r t h e r  use. I n  o rde r  
to keep t h e  weight of t he  box a t  a  m i n i m u m  t h e  wa l l s  should be  
insu la ted ,  f o r  example, one-half i nch  of cork  would have g r e a t e r  
i n s u l a t i n g  va lue  than  3 inches  o f  wood. The i n t e r i o r  of such a  
box should be  e f f i c i e n t l y  waterproofed t o  p r o t e c t  the  i n s u l a t i o n ,  
and a  d ra inage  o u t l e t  f o r  t h e  mel t ing  i c e  is  necessary.  Some. 
degree of p r o t e c t i o n  could be  obta ined by t h e  use  of an o u t e r  box 
made up from half - inch t imber  and provided wi th  a  c l o s e l y - f i t  t i n g  
l i d .  T h i s  would serve t h e  purpose of reducing a i r  movement which 
i s  a  b i g  f a c t o r  i n  caus ing  the  m e l t i n g  of i c e  i n  o rd inary  boxes ,  
and i n  a d d i t i o n  would p rov ide  p r o t e c t i o n  a g a i n s t  sun and wind. 
Ieisu.._o_nk.&x-trialthG-t_he.ln_e_a su r e s  n%essa_ref2_r_rt&lele,,_ade_guua.t_e 
protecti.Cn O f  th_e_,_e__e_Eshcan be a s c e r t a i n e d .  ----. ---- - Where the volume of 
t rade  is s u f f i c i e n t l y  h igh ,  t h e  use  of r e f r i g e r a t e d  vans, c a r s  o r  
sh ips '  holds  i s  adv i sab le  f o r  f i s h  which r e q u i r e  t o  be held  l onge r  
than 24 hours from t h e  time of t h e i r  despa tch  t o  t h e  market .  

. a , . . . . . . .  0 . . . . a  

THE DEVELOPMFJVT OF NUS CLE &L__OU-g-s 
FRES HLY-SLAUGHTERED BEEF. 

I n  wel l -bled animals t h e  amount of b lood remaining i n  t h e  
muscles i s  i n s u f f i c i e n t  t o  c o n t r i b u t e  app rec i ab ly  t o  t he  c o l o u ~  of 
the muscles which is due c h i e f l y  t o  t he  presence  of a  muscle 
pigment, myohemoglobin, very s i m i l a r  t o  the  blood pigment, hemo- 
globin. This  pigment, i n  f r e s h l y - k i l l e d  b e e f ,  e x i s t s  i n  t h e  
reduced form g i v i n g  t o  t h e  f r e s h l y - c u t  s u r f a c e s  a  dark  reddish-purple 
co lora t ion  which, on exposure t o  a i r ,  changes t o  vary ing  degree$ of 
redness due t o  the  ox ida t ion  and convers ion of t h e  pigment t o  the 
b r igh t  red  oxyhemoglobin. The d i f f e r e n c e  inco lou r  is comparable 
t o  t h a t  e x i s t i n g  between venous and a r t e r i a l  b lood,  

There is a  d e f i n i t e  e f f e c t  of age of the animal or muscle 
colour which is  i l l u s t r a t e d  by t h e  change from p a l e  p ink  t o  
b r i l l i a n t  red  w i t h  i n c r e a s i n g  m a t u r i t y  from veal  t o  beef .  This  
i n t e n s i f i c a t i o n  of c o l o u r  w i t h  i n c r e a s i n g  age is produced merely Fy 
increased amounts of muscle pigmentat ion o r  muscle myohemoglobin, 
Old cows and mature b u l l s  t end  t o  c u t  da rke r  than normal beef  whi le  
calves and v e a l e r s  show much l i g h t e r  c o l o u r .  

Apart  from the d i f f e r e n c e s  due t o  age ,  some beef  c a r c a s e s  
f a i l  t o  develop t h e  normal b r i g h t  r e d  colour  on exposure t o  a i r ,  
and these  a r e  v a r i o u s l y  r e f e r r e d  t o  by those  i n  t h e  meat t r a d e  a s  
"black",  I1dark1' o r  "shady1' c u t t e r s  i n  c o n t r a - d i s t i n c t i o n  t o  the  
more normal l ight-cuJ;t ing beef .  This abnormal development of 



c ~ l o u r  i n  beef has been the s u b j e c t  f o r  i n v e s t i g a t i o n s  d u r i n g  t h e  
p s t  t e n  y e a r s ,  p a r t i c u l a r l y  i n  America, a s  t h e  r e s u l t  of which, 
,yidence h a s  been obtained o f  some f a c t o r s  r e s p o n s i b l e  f o r  dark-  
c u t t i n g  beef .  

I n  1935 t h e r e  appeared i n  the r e p o r t  of t h e  American 
s o c i e t y  of Animal Produc t ion  an eccount by D.L. Mackintosh and 
T.L. H a l l  of exper iments  c a r r i e d  out  a t  t h e  New York and I l l i n o i s  
A g r i c u l t u r a l  Experiment S t a t i o n s .  

The da rk -cu t t i ng  bee f  examined was d iv ided  i n t o  two 
c l a s s e s  wi thout  any d e f i n i t e  l i n e  of demarcat ion 

(b)  t h o s e  i n  which the c o l o u r  did no t  b r i g h t e n  a t  a l l  and 
which remained d u l l  and gummy i n  appearance and s t i c k y  
t o  t he  touch. 

evidence obta ined was t h a t ,  w i t h  s t e e r s  o f  s i m i l a r  b reed ing ,  age 

Plus  b lood  hemoglobin was n o t  s i g n i f i c a n t l y  h i g h e r  i n  t h e  dark- 
c u t t i n g  b e e f ,  even i n  the  c a s e  o f  de layed  b leed ing .  

S ince  deoxygenated hemoglobin is nea r ly  b l a c k  and 
Oxygenated hemoglobin is  a b r i g h t  r ed ,  t h e  au tho r s  have sugges ted  
t h a t  i n  da rk -cu t t e r s  a .  c o n d i t i o n  e x i s t s  which renders  t h e  t i s s u e  ' imPervious t o  t h e  oxygen of t h e  a i r .  This p e r m e a b i l i t y  f a c t o r  
i s  thought  t o  r e s t  i n  t h e  muscle t i s s u e  r a t h e r  than  i n  t he  f a t  
End t o  depend on the  m i n e r a l  ba lance  i n  t h e  muscle t i s s u e  which 
makes t he  muscle more o r  l e s s  adhe ren t  t o  t he  l a y e r s  of  f a t .  
In conc lus ion ,  t h e  a u t h o r s  s t a t e  t h a t  dark  and black-cut- 
have been produced by de layed  b 1 e e d i n . w b . v  no o t h e r  experiment- 
a l l y  c o n t r o l l e d  cond i t i ons .  
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More r e c e n t l y ,  the  Nat iona l  Live Stock ard Meat Board of 
*.s,A. has c a r r i e d  out  ex t ens ive  i n v e s t i g a t i o n s ,  the  r e s u l t s  of 

were summarized and r e p o r t e d  under t h e  t i t l e  "Some F a c t o r s  
responsible f o r  Dark-cu t t ing  Beef" i n  t h e  National  P r o v i s i o n e r ,  
~ 0 1 .  104 (1941) p.15. Genera l ly ,  t h e  observa t ions  were made on 
groups of c l u b  ca lves  i n  which r eco rds  of breeding,  feed ing  and 
management were a v a i l a b l e .  These an imals ,  on reaching t h e  age 
for  s l a u g h t e r i n g  a s  young b e e f ,  were k i l l e d  and examinations were 
then made O n  P a r t i c u l a r  muscles f o r  chemical c h a r a c t e r i s t i c s  and 
fo r  t h e  measurement of c o l o u r  by the U.S.A. Department o f  Agr i cu l t -  
ure Munsell c o l o u r  system. I n  one l o t  of  over  300 animals  t h e  
following co lou r  grades  were found:- b lack  3 p e r  c e n t ,  d a r k  6 p e r  
cent ,  shady-cu t te r s  9 p e r  c e n t  and l i g h t - c u t t e r s  82 p e r  cen t .  I n  
conformity w i th  t he  f i n d i n g s  of Mackintosh and H a l l  no s i g n i f i c a n t  
d i f f e r ence  was noted i n  t h e  amount of muscle pigment p r e s e n t  i n  
l i g h t  and da rk -cu t t i ng  b e e f ,  b u t  d a t a  ob ta ined  on s i m i l a r  muscles  
from d i f f e r e n t  ca rcases  i n d i c a t e d  that da rk -cu t t i ng  bee f  had a  
c h a r a c t e r i s t i c a l l y  lower  t o t a l  hydrolyzable s u g a r ,  lower  py ruv ic  
ac id ,  lower i no rgan ic  phosphorus,  lower f a t ,  higher mo i s tu re ,  
higher p H  and a  more n e g a t i v e  redox p o t e n t i a l .  I n  f u r t h e r  exper i -  
ments t h e  dark  co lour  was induced i n  s t e e r s  i n  which the  muscle 
sugar  had been dep le ted  p r i o r  t o  s l a u g h t e r i n g  by t h e  a d m i n i s t r a t i o n  
of i n s u l i n ,  and i n  t hese  an imals  t he  chemical d a t a  c l o s e l y  
resembled t h a t  of  the  n a t u r a l l y  occur r ing  da rk -cu t t i ng  bee f .  The 
int ravenous a d m i n i s t r a t i o n  o f  a d r e n a l i n  r a i s e d  the  b lood  s u g a r  and 
y ie lded  a  l i g h t e r - c u t t i n g  beef  than was ob ta ined  w i t h  u n t r e a t e d  

Having demonstrated the  fundamental n a t u r e  of t h e  
d i f f e r e n c e s  e x i s t i n g  between l i g h t  and d a r k - c u t t i n g ' b e e f ,  a t t e m p t s  
were made t o  produce d a r k - c u t t e r s  by c o n t r o l  of t h e  p re - s l augh te r  
condi t ions .  The wi thhold ing  of food f o r  3 days  p r i o r  t o  s l a u g h t e r  
was wi thout  e f f e c t  i n  t h e  summer-time, b u t  i n  t h e  w i n t e r  a s i m i l a r  
p e r i s d  of s t a r v a t i o n  r e s u l t e d  i n  a  high percen tage  of d a r k - c u t t e r s  
showing t h e  c h a r a c t e r i s t i c s  p r e v i o u s l y  desc r ibed .  Wi th  c a t t l e  o f  
the same group which were exposed t o  low temperatures  b u t  f e d  
there  were no da rk -cu t t e r s .  Dark-cut t ing b e e f  was thus  prod- 
by t h e  combined e f f e c t s  of  e m o s u r e  t o  low tempera tures  and i n -  
adeaua t e  f eed ing  p r i o r  t o  s l a s h t e r .  F u r t h e r  exper iments  s e rved  
t o  confirm t h e s e  obse rva t ions  a n d i n d i c a t e d  t h a t  d a r k - c u t t e r s  were 
Produced i n  d i r e c t  r e l a t i o n s h i p  t o  t h e  s e v e r i t y  of t h e  exposure t o  
co ld  o f  t h e  unfed c a t t l e  p r i o r  t o  s l a u g h t e r .  S i m i l a r  experiments 
with wether  lambs exposed t o  low tempera tures  and w i t h  f e e d  w i t h -  
held p r i o r  t o  s l a u g h t e r  showed tha t ,  a l though  wide v a r i a t i o n s  
e x i s t e d  w i t h i n  each group,, t h e r e  were d e f i n i t e  i n d i c a t i o n s  t h a t  
Such t r ea tmen t  be fo re  s l a u g h t e r  caused d a r k e r  co loured  meat w i t h  
lower reduc ing  suga r s  and of h ighe r  pH. 

DISCUSSION. 
The c o n d i t i o n s  conducive t o  t h e  development of dark- 

c u t t i n g  bee f  have been shown by d i f f e r e n t  s e t s  of  i n v e s t i g a t i o n s  t o  
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be f i r s t l y ,  delayed b l eed ing ,  and secondly,  a  combination of 
osure t o  lovr temperatures  and inadequate f eed ing  p r i o r  t o  

No chemical d a t a  have been given f o r  t h e  muscles from 
the former, b u t  t he  d e s c r i p t i o n  of c e r t a i n  &ark muscles which 
remained gurfmy i n  appearance and s t i c k y  t o  the touch is sugges t ive  
of muscle t i s s u e  w l t h  high pH l e v e l s .  Mackintosh and H a l l ' s  
theory of t h e  r e l a t i v e l y  lower  permeabi l i ty  t o  atmospheric oxygen 
i n  the case  of t h e  da rke r  muscles appears  t o  be  sound,  b u t  t h e  
exact na ture  of t h e  changes has n o t  y e t  been c l e a r l y  e s t a b l i s h e d ,  
 st of t h e  exper imental  d a t a  have been secnrea  from atlimals 
a r t i f i c i a l l y  f ed  and housed under American c o n d i t i o n s ,  and could 
not t h e r e f o r e  be  a p p l i e d  wi thout  ques t ion  t o  A u s t r a l i a n  beef  
c a t t l e  which a r e  r a r e l y  housed and a r t i f i c i a l l y  fed .  The w r i t e r  
has however observed t h a t  t h e  da rke r  muscle from beef  i n  b u s t r a l i a  
a r e  , i n v a r i a b l y  of high p H  and t h a t  t h i s  r e l a t i o n s h i p  is shown 

u i t e  c l e a r l y  i n  t h e  r e l a t i v e l y  dark  f l e x o r  and e x t e n s o r  l e g  
shank and s h i n )  muscles from mature bee f  carcases .  

I t  would be  app rec i a t ed  by the  D iv i s ion  i f  persons  
a s soc i a t ed  w i t h  t h e  meat i n d u s t r y  i n  A u s t r a l i a  would commucicate 
t h e i r  observa t ions  on da rk -cu t t i ng  b e e f ,  p a r t i c u l a r l y  i r i  r e f e r e n c e  
t o  seasona l  inc idence  and t h e  p re - s l augh te r  t rea tment  of the  

.......... e . . . . ,  

CANNING Q_F TOMAmS. - 
W. V. Cruess  i n  "Commercial F r u i t  and Vegetable  Products"  

(u.s .A. 1938) g i v e s  t h e  f o l l o w i n g  procedure f o r  t he  canning of 
whole tomatoes. 

Tomatoes f o r  canning should  be moderate ly  l a r g e ,  smooth, 
so t h a t  p e e l i n g  can be e a s i l y  accomplished, evenly  r i pened  t o  t h e  
stems, of a  c l e a r  red  c o l o u r  and posses s ing  a  l a r g e  p ropor t ion  of 
s o l i d  meat o f  good f l avour .  Tomatoes of i r r e g u l a r  shape and 
wrinkled s k i n s  a r e  d i f f i c u l t  t o  p e e l  and t h e r e  i s  excessive l o s s  
i n  P repara t ion .  V a r i e t i e s  w i t h  l a r g e  s eed  c a v i t i e s ,  and s o f t  
watery v a r i e t i e s  s o f t e n  bad ly  i n  t h e  can and a r e  t h e r e f o r e  
undesi rable .  The f r u i t  should b e  prime r i p e ,  w i thou t  green a r e a s  
around t h e  stem end and no t  over - r ipe .  

I n  t r a n s p o r t i n g  tomatoes t o  t h e  carrnery ca re  must be 
taken t o  avoid c rush ing ,  and t o  t h i s  end sha l low boxes a r e  
e s s e n t i a l .  A s  p i c k i n g  boxes become contaminated w i t h  moulCks, 
Yeast and b a c t e r i a ,  t h e  p i c k i n g  boxes should  be thoroughly  washed 

and steamed a t  t h e  cannery b e f o r e  r e t u r n  t o  t he  grower. Tomatoes 
d e t e r i o r a t e  r a p i d l y  a f t e r  d e l i v e r y  and t h e r e f o r e  should b e  Canned 
a s  promptly a s  p o s s i b l e .  



The sound c o r e s  and p e e l s  a r e  s e n t  t o  t h e  pu lp ing  machines 
f o r  t he  manufacture of low-grade puree  which is nsed f o r  a d d i t i o n  
to  standard-pack tomatoes o r  f o r  o t h e r  tomatoe p roduc t s .  The 
peeled tomatoes a r e  conveyed t o  the  canning t ab l e s .  .t 

There a r e  two packs,  the  so l id -pack  and t h e  standard-pack? 
Solid-pack tomatoes a r e  t he  whole, f i r m ,  evenly  ~ 0 l O U r e d  tomatoes 
Packed c a r e f u l l y  by hand i n t o  cans w i thou t  t he  a d d i t i o n  of j u i c e  o r  
Puree, Some canners  add t o  each can of the  h ighes t  g rade  tomatoes 
a l e v e l  t easpoonfu l  of a n  equa l  mix ture  of s a l t  and s u g a r  t o  

. improve t h e  f lavour .  

Standara-pack tomatoes c o n s i s t  of t h e  smal l  tomatoes,  
t h o s e  of imper fec t  co lou r , .  s o f t  tomatoes and trimmed tomatoes. 
Often puree  from trimmings and c o r e s  is added t o  f i l l  t he  spaces  
between t h e  p i eces  and t o  cheapen t h e  product .  The s t a n s a r d  
tomatoes a r e  j u s t  a s  n u t r i t i o u s  and wholesone a s  the  s o l i d  pack and  
a re  cheaper. 

The a d d i t i o n  of wate r  t o  tomatoes i s  never necessary o r  
des i r ab l e  an; c o n s t i t u t e s  an a d u l t e r a t i o n ,  

The tomatoes should  be thoroughly exhausted a t  a  moderate 
temperature because so l id -pack  tomatoes h e a t  very s lowly.  The 
length of t h e  exhaust  s h o u l d ' b e  a d j u s t e d  so  t h a t  t h e  c e n t r e  of  t h e  

~ -- 
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Washing is n o t  s o  important  i n  canning a s  i n  t he  
manufacture of tomato p u l p , .  neverCheless i t  is u s u a l l y  d e s i r a b l e  
to wash t h e  f r u i t  b e f o r e  s ca ld ing .  

I n  t he  major i ty  of p l a n t s  canning tomatoes,  t h e  p e e l e r s  
do most of t h e  s o r t i n g .  However, s o r t i n g  can b e  more e f f i c i e d t l y  

s a t i s f a c t o r i l y  done by a  few s o r t e r s  than by a  number of 

A f t e r  washing and s o r t i n g ,  t h e  tomatoes a r e  s ca lded  by 
passing through b o i l i n g  w a t e r  o r  through l i v e  steam 2 t o  1 minute ,  
depending on t h e i r  cond i t i on .  The s c a l d i t i g s h o u l d b e  s u f f i c i e n t  t o  
loosen t h e  s k i n ,  b u t  no s o  long  t h a t  the pu lp  and f l e s h  a r e  
thoroughly heated,  A s  the  tomatoes emerge from t h e  s c a l d e r  they 
are sprayed w i t h ,  o r  i m e r s e d  i n ,  cold wate r  t o  check f u r t h e r  
cooking and t o  c rack  the  s k i n .  

The sca lded  tomatoes a r e  de l ive red  t o  t he  p e e l i n g  t a b l e s  
where t hey  a r e  pee led  by hand a s  promptly a s  p o s s i b l e ,  They a r e  
peeled by rirst p u l l i n g  t h e  s k i n ,  back from t h e  blossom end w i t h  a  
short  co r ing  and pee l ing  kn i f e .  The ope ra t ion  i s  completed by 
removing t h e  co re  w i t h  t h e  p o i n t  of the  k n i f e ,  which is d i r e c t e d  

.towards t h e  c e n t r e  t o  avoid opening t h e  s eed  cav i ty .  Green and 
other undes i r ab l e  s p o t s  a r e  removed by t h e  p e e l e r s .  The m a j o r i t y  
of canners s c a l d  and hand p e e l  a s  l y e  p e e l i n g  is  not  s o  s a t i s f a c t o r  



~ ~~ - ---- -- - 

reaches a t  l e a s t  ?30°F'. i f  p o s s i b l e  1 5 0 ~ ~ .  C.H.  Campbell 
( t t~anning ,  P re se rv ing  and P ick l ing" ,  U . S . A .  1937) recommends a 
long low temperature exhaust  us ing  wate r  of about  100°F. For 
~ m e r i c a n  s tandard  cans Nos, 25 and 3 ( capac i t i e s ,  given below) 4 
minutes is s t a t e d  t o  be s u f f i c i e n t .  

Fo r  process ing,  t he  a g i t a t i n g  continuous cooker o p e r a t i n g  
,t 2 1 2 ~ ~ .  has l a r g e l y  superseded the  r e t o r t  and t h e  open cooker  
formerly used. The l e n g t h  of time v a r i e s  accord ing  t o  the  

of t h e  pack. dolid-pack tomatoes h e a t  more s lowly  
than the  standard-pack and s o  requi re  l onge r  process ing.  

-- I-------- v----*.--- 

t o  t he  c e n t r e s  of s e v e r a l  cans  taken d i r e c t l y  from t h e  o u t l e t  of 
the cooker. 

Toma t o e s  should be cooled completely and q u i c k l y  a f t e r  
s t e r i l i s i n g  s o  a s  t o  avoid browning and l o s s  of f l avour ,  

.*............*. 
CANNING OF CARROTS. ------. 

T h e f o l l o w i n g  procedure  i s  given by Campbell f o r  t h e  
canning of c a r r o t s .  
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When r ece ived  a t  the  packing p l a n t ,  c a r r o t s  should be  
was bed* 

. Lye-peeling is recommended i n  p re fe rence  t o  t h e  mechanical 
,brading type  of P o t a t o  p e e l e r ,  Due t o  t h e i r  shape,  c a r r o t s  a r e  

s o  economically pee led  by t h i s  l a s t  method. 

Blanch f o r  10 minutes a t  2 1 2 ~ ~ .  , f i l l  i n t o  cans ,  and c o v e r  
w i t h  ho t  2 p e r  cen t .  s a l t  b r i n e .  

Exhaust a No. 3 $an ( ~ m e r i c a n  s t a n d a r d )  3 minutes and 
process 25 minutes a t  240 F. 

.... .,.. ....... 1 

NOTES ON THE CANNING OF RABBITS. - 
The process  d e s c r i b e d  below is b e l i e v e d  t o  give  a 

s a t i s f a c t o r y  produc t ,  b u t  it has n o t  been t e s t e d  i n  the  C o u n c i l ' s  
l abora tory .  It is  sugges ted ,  t he re fo re ,  t h a t  t hose  i n t e r e s t e d  
should c a r r y  ou t  s e v e r a l  sma l l - s ca l e  canning t e s t s  be fo re  s t a r t i n g  
la rge-sca le  product ion.  

Presuming t h a t  t he  r a b b i t s  a r e  obta ined i n  a  skinned,  
cleaned and f rozen  cond i t i on ,  t h e  f irst  s t e p  i n  t h e  p roces s ing  is  
t o  thaw them i n  warm water  a f t e r  which subsequent p roces s ing  
treatment is e f f e c t e d  wi th  t h e  utmost r a p i d i t g  i n  o r d e r  t o  
minimise a p e r s i s t e n t ,  though s l i g h t  odour, of s u l p h u r e t t e d  
hydrngen which i s  n o t i c e a b l e  i n  the  f t n i s h e d  product .  The r a b b i t s  
a r e  next  submerged i n  b r i n e  of 4 5 O  s a lome te r  (17;  ounces p e r  
ga l lon)  f o r  t h r e e  hours a f t e r  which they  a r e  removed and b o i l e d  
f o r  '30 minutes  and t r a n s f e r r e d  t o  c o l d  l a c t o s e  (milk-sugar)  
s o l u t i o n  f o r  10  minutes fop t h e  purpose of whi ten ing  the  f l e s h .  
The l a c t o s e  s o l u t i o n  is  made by d i s s o l v i n g  6 ounces o f  l a c t o s e  i n  
& ga l lon  of h o t  wa te r  and poured i n t o  '19 g a l l o n s  of co ld  water .  
Af t e r  removal from t h e  l a c t o s e  s o l u t i o n  t h e  r a h b i t s  a r e  wiped w i t h  
cheesecloth ,  blackened ends and o t h e r  u n s i g h t l y  p o r t i o n s ,  a s  w e l l  
as  s u r p l u s  body f a t  a r e  trimmed o f f ,  t he  backbone broken and t h e  
r a b b i t  f o l d e d  i n t o  t h e  can. Agar s o l u t i o n  c o n s i s t i n g  of 4 ounces 
of a g a r  and 2 s  ounces of sa l t  t o  1 g a l l o n  of wate r  i s  added and t h e  
cans exhausted,  s e a l e d  and p roces sed  f o r  75-90 minutes a t  240°F. 
( f o r  a  2 l b .  can) .  

To ma in t a in  c l a r i t y  i n  t h e  g e l ,  -1 ounce o f  t he  fo l lowing  
s o l u t i o n  may be added t o  1 g a l l o n  of a g a r  s o l u t i o n ;  l b .  alum, 
1 g a l l o n  of water .  A l t e r n a t i v e l y ,  t h e  a g a r  s o l u t i o n  might b e  
c l a r i f i e d  by h o t  f i l t r a t i o n .  

The r a b b i t  pack may be made s t i l l  more a t t r a c t i v e  by the  
i nco rpo ra t ion  of a c e r t a i n  amount of vege t ab l e  m a t e r i a l  and  f o r  
the purpose t h e  a d d i t i o n  of smal l  q u a n t i t i e s  of peas  and s l i c e d  
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is  suggested.  

Contact  of t he  f l e s h  w i t h  meta l s  such as copper ,  i r o n  and 
t i n  may b r i n g  about  undes i r ab l e  c o l o r  changes i n  the product .  I n  
order t o  avoid d i s c o l o u r a t i o n  due t o  such  meta l s  i n  t h e  p roces s ing  

i t  is a d v i s a b l e  t o  use e i t h e r  s t a i n l e s s  s t e e l  o r  
i r o n  on a l l  s u r f a c e s  which come i n t o  c o n t a c t  w i th  t h e  

p r i o r  60 f i l ' l i n g .  To minimize b l ack - s t a in ing  due t o  
exposed t i n - p l a t e ,  the cans should be i n t e r n a l l y  coa ted  w i t h  
lacquers  of t h e  s u l p h u r - r e s i s t i n g  type.  

. o . e * e  . . . . a  g o . * .  

lI-cL.L-EA. 

REDUCTION OF DUST-BORNE, BACTERIA BY TREATING FLOORS. 
I n  food factories where f o 6 d s t u f f s  e i  thFr-in the  prepared  

s t a t e  o r  d u r i n g  t h e  course  of p r e p a r a t i o n  a r e  exposed t o  
Contamination from the a i r  i t  is d e s i r a b l e  t o  adopt  means t o  
reduce t h e  e x t e n t  of  t h i s  i n f e c t i o n  t o  a  minimum. 

I n  a  r e c e n t  i s s u e  of the  Lancet ,  M.V. Ende, D. Lush and 
D.G. Edward have r epo r t ed  t h a t  f l o o r s  t r e a t e d  wi th  crude l i q u i d  
p a r a f f i n  ( s p i n d l e  o i l )  could be  swept wi th  a  ve ry  much reduced 
r e -d i spe r sa l  of t h e  micro-organisms p r e s e n t  i n  t h e  accumulated 
dus t ,  The amount of o i l  necessary  vvas very s m a l l  arcl t h e  i n i t i a l  
s l i p p e r i n e s s  of  t h e  f l o o r  s u r f a c e - d i s a p p e a r e d  a f t e r  24 hours when 
the  o i l  soaked i n t o  t h e  l inoleum cover ings .  The d u l l  non-oily 
sur face  remained e f f e c t i v e  f o r  a t  l e a s t  1 0  days even w i t h  one o r  
two washes. Such t rea tment  would not  be  a p p l i c a b l e  t o  s u r f a c e s  
t h a t  a r e  c o n t i n u a l l y  mois t  b u t  may be u s e f u l  f o r  r e l a t i v e l y  d r y  
f l o o r s  found i n  some food p r o c e s s i n g  p l a n t s .  

USE OF DRY SUGAR I N  SVG3ETEKtNG FOODS CANNED I N  SYRUP. 
I n  ~ o o d  I n d u s t r i e s s  vol .  1 3  ( m K 2 X n d  3 ,  i t  has 

been r e p o r t e d  by O.G. Braun, G.L. Hays and H.A. Benjamin of t h e  
American Can Co. t h a t  an outbreak of " f l a t - sou r "  s p o i l a g e  i n  
canned sweet p o t a t o e s  occurred when d r y  s u g a r  was s u b s t i t u t e d  f o r  
suga r  sy rup  i n  t h e  packing of t he  produc t  before  process ing .  A 
32 p e r  c e n t .  d e c r e a s e  i n  l e t h a l  va lue  of t he  s t e r i l i z i n g  p roces s  
O f  70 minutes a t  24OOF. was found t o  b e  e f f e c t e d  b y  t h e  use of d r y  
sugar.  Examinations a f t e r  r e t o r t i n g  showed t h a t  from 8 t o  40 p e r  
cent .  of t h e  added s u g a r  was undisso lved  and caked i n  the  bottom 
o f  t h e  c o n t a i n e r s  and i t  wasfound t h a t  t h e  s u r v i v a l  of t h e  micro- 
organisms r e s p o n s i b l e  f o r  subsequent s p o i l a g e  was due t o  t h e  
p r o t e c t i v e  a c t i o n  a g a i n s t  h e a t ,  of t he  concent ra ted  s u g a r  s o l u t i o n s  
i n  t h e s e  a r e a s .  Regard less  of t he  way i n  which sugar  was added, 
t he  r a t e  of heat  p e n e t r a t i o n  was found t o  b e  s lower  a t  t he  bottom 
o f  a l l  t h e  cans examined than  a t  t h e  can c e n t r e s ,  i n d i c a t i n g  the 
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xistence of convection c u r r e n t s .  When t h e  cans w i  t h  added d r y  
were i n v e r t e d ,  shaken, o r  r o l l e d  f o r  1 5  seconds a f t e r  c l o s u r e  

here was no undissolved sugar  d e t e c t e d a f t e r  t he  completion of 
r,,essing and t h e  u s u a l  r e t o r t i n g  procedure was s u f f i c i e n t  t o  
teriliz;e t h e  conten ts .  

Shen contemplat ing any rac i ica l  change i n  a  we l l - e s t ab l i shed  
f o r  canning of food  it  is important  t h a t  a l l  t h e  p o s s i b l e  

Of the  changed methods b e  c l o s e l y  considered and t h a t  
, t r i c t l y  c o n t r o l l e d  t r i a l s  be  c a r r i e d  o u t  t o  t e s t  t h e s e  p o s s i b i l i t i e s  

NOTE ON THE USE 03' YEAST TO DESTROY GLUlTHIONE I N  WHEAT-GERM 
FOR BREAD _MAKING. 

One of t he  reasons  f o r  t h e  removal of t h e  germ is t h a t  i t s  
presence woulcl cause  t h e  l o a f  of b read  made from the  f l o u r  t o  have 
a  very coarse  crumb t ex tu re  r e n d e r i n g  i t  u n p a l a t a b l e  t o  most 
people. I n v e s t i g a t o r s  have i n d i c a t e d  t h a t  t h i s  d e f e c t  is due t o  
the presence i n  t h e  germ of reduced g lu t a th ione .  

I n  t h e  New Zealand Journa l  of Science and Technology, 
Vol. 22, No. 1 B pp. &B - 47B (1940) E.W. H u l l e t  has desc r ibed  a  
method whereby the  reduced  g l u t a t h i o n e  i n  des t royed  thus  making 
poss ib l e  t h e  i n c l u s i o n  of t h e  germ i n  f l o u r  used f o r  b read  making. 
Amix tu re  of germ, y e a s t  and wate r  is al lowed t o  ferment f o r  a  
number of hours u n t i l  t h e  reduced g l u t a t h i o n e  d i sappea r s  a s  
i nd i ca t ed  by t h e  f a i l u r e  t o  g ive  t he  n i t r o p r u s s i d e  r e a e t i o n .  The 
ferment is then  mixed w i t h  f l o u r ,  s a l t ,  s u g a r  and more w a t e r  a n d  
made i n t o  a  dough from which b read  is made i n  t h e  ord inary  manner. 
Using up $0 4 p e r  cen t .  of t r e a t e d  germ (on a  f l o u r  b a s i s )  t h e  
bread made is very s i m i l a r  t o  o rd inary  whi te  bread.  W t h  1 0  p e r  
cent .  of germ t h e  crumb t e x t u r e  and volume a r e  on ly  s l i g h t l y  
a f f e c t e d 9  b u t  t h e  crumb is c o l o u r e d  a  l i g h t  brown. 

An important  f a c t  is t h a t  a  y e a s t  q u a n t i t y  which r i p e n s  
an o rd ina ry  dough i n  e i g h t  hours w i l l ,  a f t e r  t reatment  i n  t he  
ferment,  r i p e n  t h e  dough i n  on ly  two hours.  Low-grade f l o u r s  
( w i t h  high g l u t a t h i o n e  c o n t e n t s )  can be  fermented a l o n e  by t h i s  
method and then  ord inary  f l o u r  may b e  added when t h e  dough is made. 

A N  Ii'PI1OVED METHOD OF DEFROSTING FROZEN EGG PULP. - 
Users of f r o z e n  egg p u l p  a r e  av&e t h a t ,  i n  o rde r  t o  avoid 

the  danger  of spo i l age  d u r i n g  handl ing,  i t  is necessary t o  thaw 
the  m a t e r i a l  r a p i d l y  and t o  use  it wi thout  undue de l ay .  The 
reasons for t h i s  a r e  t h a t  t he  micro-organisms which have s u r v i v e d  
the  processes  of f r e e z i n g  and subsequent s t o r a g e  i n  the f r o z e n  
s t a t e  beg in  t o  m u l t i p l y  when t h e  temperature  of t h e  thawed p u l p  
becomes s u f f i c i e n t l y  high. Under very slow c o n d i t i o n s  of thawing 
i t  is q u i t e  p o s s i b l e  f o r  t h e  d e f r o s t e d  ou te r  l a y e r s  t o  become 
s p o i l e d  wh i l e  t h e  middle l a y e r s  a r e  s t i l l  i n  t he  f rozen  s t a t e .  

I n  America the  u sua l  p r a c t i c e  adopted is  t o  d e f r o s t  t h e  cans 
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egg i n  co ld  running water.  A method designed t o  produce 
more r a p i d  t ransmiss ion  of h e a t  i n t o  the  f rozen egg m a t e r i a l  

been desc r ibed  by D.S.  Brov~nlee and L.H. James i n  t h e  
Seventh World's P o u l t r y  Congress Expos i t ion  July-August 1939, page 
488. Using water  a t  about  5 3 ' ~ ~  t h e  t imes taken f o r  d e f r o s t i n g  
30 ib .  cans of egg p u l p  mere 2 5  hours i n  running w a t e r  and 9 hours 
w i t h  t h e  a i d  of t he  dev ice  which has been desc r ibed ,  

I n  one l o t  of f a i r l y  h e a v i l y  contaminated egg p u l p  t h e  
b a c t e r i a l  i n c r e a s e  du r ing  22 hours thawing i n  running wate r  a t  
5 3 0 ~ .  was s u f f i c i e n t  t o  b r i n g  about  s p o i l a g e  d u r i n g  t h a t  Sime. 
Under s i m i l a r  c o n d i t i o n s  of d e f r o s t i n g  a l l  of t he  l e s s  heav i ly  
~ o n t a m i n a t e d  l o t s  shovied marked i n c r e a s e s  i n  numbers of  b a c t e r i a .  
After  the  completion of d e f r o s t i n g  i n  9 hours by the  new method 
the  b a c t e r i a l  Popula t ions  were i n  a l l  c a s e s  only  s l i g h t l y  h igher  
than a t  the  commencement of d e f r o s t i n g .  

I n  the p r e p a r a t i o n  and handl ing  of such a  p e r i s h a b l e  
product i t  is t h e r e f o r e  impor tan t  t o  reduce contaminat ion t o  a 
minimum and t o  d e f r o s t  and use the  produc t  a s  r a p i d l y  a s  poss ib l e .  
ghen it is necessary  t o  hold some of t h e  egg pu lp  f o r  some t ime 
a f t e r  thawing it  should b e  he ld  a t  a  temperature  a s  lovi a s  p o s s i b l e  
without f r e e z i n g .  

I N F O B M A T I O N 8 . .  

The a t t e n t i o n  of r eade r s  is dravin t o  the  f a c t  t h a t  
enqu i r i e s  o f  a  t e c h n i c a l  o r  g e n e r a l  na tu re  may be submit ted t o  
the Counci l ' s  Informat ion S e c t i o n ,  314 Albe r t  S t r e e t ,  E a s t  
Melbourne, C.2, V i c t o r i a .  W r i t t e n  r e p l i e s  t o  such q u e r i e s  w i l l  
be fu rn i shed  i n  due course .  

SUGGESTIONS . 
Vie would be g lad  i f  r e a d e r s  would o f f e r  comments and 

sugges t ions  regard ing  t h e  form of t h e  Q u a r t e r l y ,  and a l s o  sugges t  
sub Sec ts  f o r  i n c l u s i o n  i n  f u t u r e  i s sues .  Correspondence d e a l i n g  
with t h e s e  m a t t e r s  should be  addressed  t o :  The Ch ie f ,  D iv i s ion  
of Food P r e s e r v a t i o n ,  P r i v a t e  Bag, Homebush P. 0. , N. S. Wales. 
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