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I T is des i rable  t ha t  a m a r g a r i n e  ar r ive  a t  the  c u s t o m e r ' s  
home  on a hot  sum mer  day  a f t e r  t rave l l ing  t h r o u g h  Texas  
hea£ and  still  m a i n t a i n  the  shape  of a nea t  quar te r -pound  

pr int .  A f t e r  the  m a r g a r i n e  has  been ly ing  a round  on the  table  
in a hot  k i t chen  for  th ree  or fou r  hours ,  it  will be placed in 
the  deep freeze.  Then  a t  some odd hour  when  the  m a r g a r i n e  
has  reached a t empe ra t u r e  of  zero degrees  Fah renhe i t ,  someone 
will b r i n g  it  out  and  t ry  to spread it  on a br i t t l e  cracker.  
N a t u r a l l y  i t  m u s t  sp read  smoothly.  W h e n  i t  is eaten,  i t  m u s t  
mel t  quickly in the  mouth .  I t  m u s t  no t  leave the  tongue  wi th  
the  fee l ing  t h a t  i t  is coated wi th  paraff in wax  or cold cream. 
A t  the  same t ime  there  m u s t  be no s and ines s  to i t  or r emind  
one of axle  grease.  

A n d  now let  u s  go back to the  m a r g a r i n e  f ac t o ry  for  a 
momen t .  This  p roduc t  has  to be packaged .  I t  is molded  in  a 
mach ine  to f o rm  a qua r t e r -pound  pr in t .  This.  p r in t  is pushed  
into a piece of p a r c h m e n t  wrapp i ng  pape r  a t  a rap id  pace. 
I f  the  m a r g a r i n e  is not  h a r d  enough  a t  th i s  point ,  i t  will be 
a n y  m a n ' s  guess  where the  m a r g a r i n e  s tops  and  the  paper  
begins .  The  p r in t  m u s t  r ema in  hard  enough even when there  
are  minor  va r ia t ions  in  the  r e f r ige ra t ion  supply  to the  ¥o-  
ta tor .  The  ext reme case is when  the  f ac to ry  people expect  the  
p r in t s  to r emain  h a r d  when  the r e f r ige ra t ion  is off a l together .  

Of course,  all of  this  is an  exagge ra t ed  po r t r aya l  of  wha t  
m i g h t  be expected of a marga r ine .  As a m a t t e r  of  fac t ,  over- 
emphas i s  on one ext reme will require  a cer ta in  a m o u n t  of  
neglect  in  o ther  directions.  However  it  appear s  t h a t  the  physi-  
cal p roper t ies  in a m a r g a r i n e  f a t  which come into p lay  in 
every case here  are re la ted  to the  n le l t ing  and  crys ta l l iz ing  
charac te r i s t i cs  of  the  f a t .  A l t h o u g h  phys ica l  charac ter i s t ics  
can  cover every th ing  f rom color to re f rac t ive  index,  the  pres- 
en t  d iscuss ion  will be l imi ted  to those charac te r i s t ics  in con- 
nect ion wi th  me l t i ng  and  crysta l l iza t ion.  

I t  is possible  to divide these  charac te r i s t i cs  rough ly  into two 
classes. The first includes  those  charac te r i s t ics  which a re  more  
evident  only a f t e r  the  f a t  has  been plas t ic ized and  which are 
dependen t  in  pa r t  on the  p las t i c iz ing  process.  I n  the  other  
class are  those  charac te r i s t ics  which mi gh t  be said to be inher-  
ent  in the  oil and,  a l t hough  they  affect  the  p las t ic iz ing  process,  
are  not  necessar i ly  dependen t  upon it. I t  is difficult to d raw 
a sha rp  l ine of dist inc£ion be tween these  two classes hence any  
divis ion is more  for  convenience ra the r  t h a n  a clear-cut  differ- 
ent ia t ion .  W i t h  this  in m i n d  let us  discuss those  character is-  
t ics which are  more  evident  a f t e r  p las t ic iz ing.  

A p las t ic  f a t  consis ts  of  a d ispers ion of  crys ta l l ine  f a t  in 
l iquid f a t .  This  involves a s t a t e  of  equi l ibr ium which m a y  or 
n lay  not  be s table  a t  a g iven  t empera tu re .  As  the  t empe ra tu r e  
fa l l s  or r ises,  more  solid ma t e r i a l  will f o rm  or me l t  as the  
case m i g h t  be. 

The  size of  the  par t ic les  of  solid f a t  seems to affect  the  
• p las t i c i ty  of  the  f a t .  A f a t  in which the  solids are  p resen t  in 

the  fo rm  of la rge  unconnec ted  c rys ta l s  m a y  be  s loppy a t  a 
g iven  t e m p e r a t u r e  whereas  i f  the  same  propor t ion  of solid f a t  
is p resen t  a t  t h a t  t e m p e r a t u r e  in the  fo rm  of  very  fine crys- 
tals ,  the  f a t  m a y  behave  as a solid and  will res is t  a de fo rming  
s t ress  un t i l  t h a t  s t ress  reaches  a cr i t ical  value.  I n  the  first case 
the f a t  was  a fluid agg rega t e ,  and  in the  second i t  was a 
p las t ic  mater ia l .  

A t  a h ighe r  t e m p e r a t u r e  of  pe rhaps  83°F  '. a tab le  ma rga -  
r ine in the  f o r m  of a. qua r t e r -pound  p r in t  should m a i n t a i n  i ts  
shape  unde r  the  s t r ess  of  i t s  own weight .  A t  abou t  88°F.  i t  
m a y  d e f o r m  to a ce r ta in  extent ,  bu t  the  oil should not  sep- 
a ra t e  and  r u n  out  of  the  pr in t .  This  is a requi rement ,  na tu -  
rally,  for  the  s u m m e r  months .  To m a i n t a i n  i ts  shape  a t  83°F  '. 
t he  m a r g a r i n e  f a t  should have  a round  10% solid f a t  a l t hough  
th is  var ies  accord ing  to the  k ind  of fa t .  

The corol lary  t o  th is  lies a t  the  other  end of  the  tempera-  
ture  scale. This  is t h a t  i t  is desirable  t ha t  the  m a r g a r i n e  
spread  eas i ly  a t  r e f r i ge r a t o r  t empera tu res .  Hence  a t  45°F.  
only a mi ld  appl ied  d e f o r m i n g  s t ress  should be  necessary  to 
cause the  m a r g a r i n e  to b reak  down and  flow. A g a i n  the  per- 
cen tage  of solid f a t  p re sen t  will influence th is  character is t ic .  
I n  the  so-called " s p r e a d a b l e "  type  of m a r g a r i n e  oils th is  
m a y  be in the  ne ighborhood of 32%.  Here  a g a i n  the  percent- 
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age of solid f a t  necessary  will va ry  wi th  the  k ind  of f a t .  
The  two preced ing  charac te r i s t i c s  had  to do direct ly  wi th  

plas t ic i ty .  The  nex t  classif icat ion is re la ted to p las t ic i ty ,  b u t  
i t  is a charac te r i s t i c  of  the  p las t i c  ma te r i a l  a n d  does not  di- 
rect ly affect  i t s  p las t ic i ty .  There  are several  charac ter i s t ics  
involved, b u t  t hey  can  all come unde r  the  genera l  head ing  
of tex ture .  

I n  b u t t e r  t echnology  t ex tu re  is considered in the  same  l igh t  
as " b o d y .  '~ However  body, as i t  is considered here,  would 
also inc lude sp readab i l i t y  and  s t ruc tu ra l  s tabi l i ty .  The las t  
charac te r i s t ics  a re  measu rab le  in  t e rms  of de fo rmin g  s t ress  
while t ex tu re  is a f ac to r  which  can be j u d g e d  more  sat is-  
f ac to r i ly  by  appea rance  and  touch  in the  opinion of the 
writer.  

A B O U T  the  wors t  defect  in t ex tu re  is g ra in iness .  Graini-  
ness  in m a r g a r i n e  occurs in  the  f o r m  of re la t ive ly  la rge  

crys ta ls  of  h a r d  f a t .  These m a y  have  been p resen t  in the  oil 
before  i t  was  plast icized,  or it  m a y  occur a f t e r  p las t ic iz ing.  
The first t ype  is due to holding the  oil for  a ce r ta in  l en g th  o f  
t ime  a t  a cr i t ica l  t empe ra tu r e  which  will allow the h a r d  f a t  to 
g r a in  out.  The  other  type  of g ra in iness  happens  when  finished 
n la rga r ine  is overhea ted  and  t h e n  cooled slowly so t h a t  the 
hard  f a t  is a g a i n  allowed to g r a in  in la rge  crysta ls .  I t  m i g h t  
be of in te res t  to note  t h a t  t he  first type  of  g r a in  is visible 
under  a po la r i z ing  microscope as smooth  e longated  crys ta ls  
while t he  g ra ins  in m a r g a r i n e  overheated  in the  field gener-  
ally appea r  as f an - shaped  crys ta ls .  

Gra in iness  seems to be more  p reva len t  wi th  some oils t h a n  
wi th  others.  I n  our  experience soya  oil shows more  of a tend-  
ency toward  th is  t h a n  cot ton oil. The sharp  m e l t i n g  hydro- 
gena ted  oils seem to g r a in  more  easi ly t h a n  wide p las t i c  r ange  
hyd rogena t ed  oils. Even  wi th in  these  ca tegor ies  proper  hydro- 
gena~ion and  b l end ing  pract ice  can  reduce the  t endency  toward  
gra in iness .  

A n o t h e r  defec t  in t ex ture  is oiliness. Oiliness or  greas iness  
goes a long  wi th  lack of body. I t  is charac ter ized  by  an  oily 
sheen on the  s u r f a c e  of the  m a r g a r i n e  and  the  feel  of  greasi-  
ness  in t he  mou th .  The  wide p las t ic  r a n g e  f a t s  seem to be 
more oily t h a n  the  sharp  me l t i ng  fa t s .  Here a g a i n  proper  
hydrogena t ion  and  b lending  prac t ice  can overcome this  defi- 
ciency. Gra in ing  out  can cause oiliness to some degree in t h a t  
the g r a i n i n g  process  will l ibe ra te  a cer ta in  a m o u n t  of l iquid 
oil f r om the  solid f a t  dispersion.  

A n d  now let us  discuss wha t  the  wri ter  chooses to call inher- 
en t  charac ter i s t ics .  For  m a r g a r i n e  to be packaged  efficiently 
in au toma t i c  m a c h i n e r y  t he  f a t  m u s t  be capable  of  be ing  
plas t ic ized to a ce r t a in  in i t ia l  f irmness.  This  f i rmness  m u s t  be 
achieved by  the  t ime  the m a r g a r i n e  ha s  pas sed  t h r o u g h  the  
Vota to r  process.  There  are  f ac to r s  in process ing  which can 
overcome in  p a r t  a deficiency in th i s  regard .  However  there  
are p rac t ica l  l imi ts  beyond which efficiency is impa i red  to an  
impossible  degree.  

I n  general ,  a wide p las t ic  r a n g e  f a t  is more  deficient in 
p r in t ab i l i t y  t h a n  the  sha rpe r  m e l t i n g  fa t s .  However  a 76 coco- 
nu t  oil b lend h a r d e n e d  wi th  fu l ly  hyd rogena t ed  soya  or cot ton 
oil s tock can  be  difficult to p r in t  even t hough  i t  me l t s  sharply.  
I n  this  case  t he  t rouble  m a y  be t h a t  th is  blend crysta l l izes  so 
rap id ly  tha£ i t  in te r fe res  wi th  the  opera t ion  of the  Vota to r  
a p p a r a t u s .  

One way  of  e s t ima t i ng  the  p r in t ab i l i t y  of  a f a t  is by  i ts  
congeal ing  t e m p e r a t u r e  or congeal  point.  However  it  is our 
experience t h a t  a wide p las t ic  r ange  f a t  will requi re  a some- 
wha t  h ighe r  congeal  po in t  t h a n  a sha rpe r  me l t i ng  f a t  for  
equiva lent  p r i n t a b i l i t y  under  the  same p las t ic iz ing  condit ions.  

I n  the  case of hyd rogena t ed  soya  oils the  congeal  poin t  
will occur a t  t h a t  t empe ra tu r e  where  the re  is abou t  11% solid 
f a t  p resent .  

Oongeal po in t  as a measu re  of  p r in t ab i l i t y  does not  seem 
to app ly  to a h igh ly  th ixot ropic  f a t  such as  lard.  All  p las t ic  
f a t s  a re  th ixo t rop ic  to a degree,  bu t  t he  l eng th s  of  t ime  
necessary  fo r  recovery f rom th i s  ac t ion  vary .  Too r ap id  recov- 
ery can  m a k e  i t  difficult to force  the  p roduc t  t h ro u g h  the 
plas t ic iz ing  sys t em whereas  a very  slow recovery can  in te r fe re  
with packag ing .  

Mel t ing  po in t  is i m p o r t a n t  in t h a t  a fa£ which has  too h igh  
a me l t i ng  po in t  will have a t endency  to coat  the  mouth .  Too 
h igh  a m e l t i n g  po in t  will also make  the  m a r g a r i n e  seem p a s t y  
or even " c h e w y .  ~ ~ 

I n  t he  long  p las t i c  r ange  f a t s  the  me l t i ng  po in t  can  be 
somewha£ h i g h e r  t h a n  body t e m p e r a t u r e  if  t he  solids con ten t  
a t  tba~ t e m p e r a t u r e  is no t  more  t h a n  about  2 1 ~ % ;  wi th  a 
sharp  me l t i ng  f a t  t he  me l t i ng  po in t  should be severa l  degrees  
lower. The  reason  fo r  th i s  lies mos t ly  in the  slope of the  
solids con t en t - t empe ra tu r e  curve in  the~region  nea r  the melt- 
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ing point. For a wide plastic range fat  the slope will be rela- 
tively flat, and the solids content curve can extend somewhat 
beyond body temperature even though the solids content at 
that temperature is relatively low. For a sharp melting fa t  
the slope will  be relatively steep, and therefore the opposite 
result will occur. 

T HE tests used to evaluate the characteristics outlined here 
can be classified according to their applications. For the 

plasticized product there are slump tests, penetrometer or con- 
sistometer tests, and certain qualitative tests. On the original 
oil there is the dilatometer test for estimating solids content at 
different temperatures. There are the Wiley and capillary tube 
melting points and the congeal point. 

These tests are all well known so that a detailed discussion 
is unnecessary. However it would be well to emphasize that  
they are all empirical to some degree. This includes the sim- 
plified dilatometry which is most generally used. 

The unfortunate thing about empirical tests is that, unless 
the tests arc standardized, confusion reigns. Except for the 
Wiley and capillary tube melting points, none of these tests 
are too well standardized. 

The value of a good test method is that  it can express a 
desired characteristic in terms of an exact requirement. How- 
ever it can be seen from the foregoing discussion on the 
characteristics of margarine fat  that  no one characteristic can 
be used as the basis for a complete specification. Hence more 
than one test is necessary when the total requirement is 
considered. 

There should be full realization of what the limitations of 
a test are. IIenc~ the A.S.T.M. penetremeter readings on a 
margarine with good spreadability can be the same as those 
on a margarine which is lumpy. Other examples probably could 
be mentioned. 

I f  all fa ts  upon being plasticized produced the same-sized 
crystals and if the liquid portions of these plasticized fats had 
identicM viscosities, solids content data would cover just about 
everything. This, of course, is not the case. Solids content 
data are very useful in comparing two fats like soya oils 
which were hydrogenated in a like manner. However if  a 
soya oil and a lard are compared, the lard generally will be 
considerably softer, given the same solids content and equiva- 
lent plasticizing. 

In summarizing this discussion, it might be said that certain 
qualities of a finished margarine are dependent on the physical 
characteristics of the f a t  used in that  margarine. Accordingly 
the requirements imposed on the fa t  used should be based on 
these characteristics. IIowever the limitations of the tests used 
should be recognized. 

Obviously, existing test methods should be improved where- 
ever possible and new ones developed. When a test has proved 
itself useful, standardization should follow. 

Critical evaluation of margarine fats  can do nothing but 
lead to better margarine and foster the industry. 
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Correction 
We are guilty of what has turned out to be an obvious error. 

The April advertisement of the Girdler Company featuring the 
new Chicago plant of Southern Cotton Oil Company mentions 
that  hydrogen is used in their Wesson Oil and Snowdrift. I t  
should have referred only to Snowdrift. 

In  spite of all the precautions to avoid errors such as this, 
there seems to be an exception which makes the rule'. The error 
was caught by the Girdler people, but not until the April issue 
had come off the press. GRISVi'OLD-Es~HL~I~IAN COIvIPANY 

by L. R. CAN~IE~]) 

The appointments of C. L. Peterson as divisional vice pres- 
ident of the Brown Instruments Division of MINN~AP0~IS- 
H O ~ Y W F . ~  R~UL~VOR CO~P~¥,  New York City, and O. B. 
Wilson as general sales manager have been announced. 

Fi l t rat ion Problems 
M a y  Be . . . 

During a half century of designing filter 
presses for America's manufacturing companies, 
Sperry has solved nearly every known type of 
industrial filtration problem. Sperry Filter 
Presses are flexible in size and design . . . there 
is a complete range of filter bases . . . and a 
choice of  six different closing devices. 

Send for the Sperry Filter Press catalog and 
you'll see why Sperry can solve your filtration 
problems efficiently and economically. 

D. R. SPERRY & CO. 
Batavia, Illinois 
Filtration Engineers for More Than 60 Years | -m" 
Eastern Sales Representative: 
George Tarbox, 
808 Nepperhan Ave,, 
Yonkers 3, N. Y. 
Yonkers 5-8400 

Western Sales Representative: 
B. M. Pilhashy, 
833 Merchants Exchange 
San Francisco, 4, California ..= 
DO 2-0375 
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