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T oils is an old subject  to us. 
The methods of manufac- 

ture and refining, of packaging and 
distr ibution,  are fami l ia r  to all of 
us. Some of us possibly have an 
idea tha t  we know something of the 
use of fa t s  in soap making and are 
well versed in the values and prop- 
erties of the fa ts  for  this  purpose. 

The soap making indus t ry  is an 
old one, but so is the baking indus- 
try. Soap making apparent ly  passed 
from the position of an a r t  to 
tha t  of an organized industry,  and 
then to a science, long before bak- 
ing began to take the same trend. 
Recent years  have seen baking 
change f rom an a r t  to a tremend- 
ously organized business. We 
watch its present  s t ruggle  to get 
organized on a scientific basis. In 
the baking i n d u s t r y  today the 
terms "scientific, technical, research 
and invest igat ion" are flung about 
with the utmost abandon. 

F lour  Most Important 
In baking, wheat  flour is unques- 

t ionably the basic ingredient  and 
one of first importance. Hence, the 
very important  and advantageous 
position of the cereal chemist in the 
industry.  At  the same time, the 
fats  play an important  pa r t  in most 
baked goods- - to  say nothing of 
sugar,  milk, eggs, yeast,  baking 
powder or other chemical leaven- 
ers, etc. In these days of special- 
ization, a cereal chemist is not sup- 
posed to know much about fats.  As 
a result,  the interest  of the fa t  and 
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HE chemistry of the fats and oil chemists has been developing in 
this  in teres t ing field. 

I t  is our purpose to touch upon 
some of the problems presented by 
the use of fa ts  in some variet ies 
of baked goods- -and  there is a 
large f ie ld- - ra ther  than to under- 
take to present  the solution of any 
of the problems. As this is the first 
paper  of it  kind presented to this  
society, i t  is more important  to get 
a view of the field. 

I t  is possible to present a fa i r ly  
clear classification of bakery prod- 
ucts, but we prefer  to take them 
up in a fa i r ly  logical order and dis- 
cuss each one as we go along. 

Shor tening in Bread 
Take the production or manufac- 

ture  of bread. This is the branch 
which has become the most highly 
organized, the most highly mechan- 
ical of any bakery line. The raw 
ingredients  are introduced at  one 
end and the wrapped loaf delivered 
at  your home with scarcely a touch 
of human hand, and under remark:  
ably well controlled conditions. The 
quant i ty  production is almost ap- 
palling. 

F a t  in bread, however, is a very 
minor  ingredient.  I t  is used in the 
proportion of only a few per cent of 
the flour. Two and one-half or 
three  pounds to 100 pounds of flour, 
with a few pounds of milk, malt, 
salt and yeast  and some 60 pounds 
of wate r  will make up a bread 
dough. 

Bread is judged or scored or- 
ganoleptically. Reduce the shorten- 
ing below 2�89 percent or raise i t  
over 3 percent and an expert scor- 
er, on a number of loaves of each~ 
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will give an average lower score on 
ei ther  side of those limits,  other 
conditions remaining the same. 

You will say this  should be easily 
solved. So i t  should, but with vary- 
ing shop conditions, varying tem- 
perature,  humidi ty  and t ime of fer-  
mentation, varying flours and form- 
ul~e, and varying tastes  a n d  judg- 
ment, all of it  has not yet been com- 
pleted. 

Pie  Baking Difficulties 

Take another class of baked 
goods, the g rea t  American pie. Al- 
though 80 percent of the bread 
baked in our country comes from the 
bakery,  a much smaller percent  of 
pies come from the bakery. There 
are three reasons. Some bakers can- 
not bake a good pie, some bakers 
will not bake a good pie, and those 
bakers who do make good pies have 
difficulty in overcoming the effect 
of the other two classes and the dif- 
ficulties of dis tr ibut ion.  Neverthe- 
less, pie baking is going on in some 
very large  units. 

What  are some of the problems 
connected with making a good pie 
crus t?  Of course, here again comes 
in the question of what is a good 
pie crust. But put t ing tha t  aside, 
we have a problem. 

I f  we mix oil with flour in ordi- 
nary  pie crust  proportions,  say one 
of fa t  to two of flour, we get  a 
soggy mass which will hardly take 
up enough water  to make a dough 
or a good crust. 

I f  we take the plastic fats,  we 
may by proper manipulat ion get 
several variet ies of tender pie crust. 
There is nothing very complicated 
about it, and a l i t t le  care in han- 
dling,  and sometimes of tempera-  
ture  control, will always give a 
tender  edible crust. 

A character is t ic  of flour, how, 
ever, is very evident in this case. 
The tendency for  the gluten to 
develop when wet with water  and 

handled, and in this way produce a 
tough crust, is a serious problem. 
Balancing the character  of flour, 
the character  and quanti ty of Short- 
ening, the quant i ty  of water  and 
t ime and temperature  make an in- 
teres t ing study. 

Pie crust, with its simple compo- 
sit ion and its simple manipulation, 
should be a good place to study 
shortening values. Its susceptibil- 
i t ies to s l ight  variat ions in han- 
dling and baking, and the difficulty 
of measuring the effects af ter  bak- 
ing great ly  reduce its possibilities. 

Similar  to pies, but influenced 
still more by the physical manipula- 
tion, are the pastries.  These prod- 
ucts indicate to us tha t  the effect 
of shortening is the separat ion of 
the s t rands or layers of gluten and 
other body forming materials  to 
keep them from mat t ing together 
into a solid mass. The pa t ty  shells 
and puff pastry,  and the Danish 
pas t ry  rolls and mater ia l  of that  
kind are the result  of developing a 
gluten mass and then rolling it out 
in thin sheets a l ternat ing  with lay- 
ers of fat.  

The physical propert ies  of the 
fa ts  are of great  importance in pro- 
ducing the r ight  kind of pas t ry  
and pie shells. The melting point 
has much to do with the edibil i ty 
of the pastry.  The chemical com- 
position and the care used in prep- 
arat ion have much to do with its 
flavor. An off flavored fa t  or one 
which readi ly oxidizes in handling 
or baking will have a very bad ef- 
fect on the finished product. W e  
have discussed only the crusts and 
not the fillings of pies and pas- 
tries. 

Cake~ and Cookies 
Turn to another line of bakery 

products known as sweet goods. 
This includes cakes and cookies and 
other products containing a no- 
ticeable quant i ty  of sugar.  
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In these doughs we have much 
more complicated formulEe or sys- 
tems. Besides the flour, the sugar,  
eggs and milk play an important  
pa r t  ra ther  than being jus t  minor 
ingredients.  The sugar  is fre-  
quently equal to the flour, a n d  the 
eggs and milk at  least half  as much. 
With other material ,  such as molas- 
ses, glucose, inver t  sugar,  cocoa 
or chocolate, and occasionally gly- 
cerin, there are many factors  to 
evaluate. 

The use and function of the 
shortening in most of these is of 
very grea t  importance. Some of 
them require more than others. 

We have the rich heavier cakes 
of the pound cake type in which 
or iginal ly  the fat  or but te r  was 
about one-fourth of the dough. 
This is generally cut now so that  
the shortening is only about half  
as much. 

St range as i t  may seem, in this  
type of cake the shortening is also 
used to produce a leavening effect. 
I f  the shortening has the proper 
consistency and is properly used, 
it  is possible to incorporate into the 
shor tening-sugar  mass of the mix- 
ture sufficient a i r  finely dis t r ibu-  
ted throughout  the mass to give 
the rise, expansion or volume re- 
quired. This means the l ightness 
of the cake. The beat ing of the 
eggs carr ies  in some air, but  most 
of it is incorporated with the fat. 
I t  seems probable tha t  the produc- 
tion of a l ight  aerated mass of 
sugar  and shortening produces a 
very fine cellular s t ruc ture  of all 
the ingredients  in the cake dough. 
When subjected to the heat  of the 
oven all of the ingredients  expand, 
but  chiefly the moisture and a i r  in 
the fine cells cause the dough to 
swell. I f  the formula is properly 
balanced and the tempera ture  is 
properly regulated, the eggs and 
flour will coagulate when the maxi- 
mum expansion has taken place and 

the cake retains its size, shape and 
internal structure.  There are sev- 
eral of these qualities by which the 
cake is judged. Af te r  i ts external 
appearance is the smoothness and 
evenness of its gra in  and texture 
when cut. Upon these depend its 
tenderness and edibility. 

A very simple and yet  edible cake 
can be made by creaming two par ts  
of sugar  with one of shortening, 
adding one par t  of whole eggs to 
this  mass, preferably  before the 
creaming is finished, then s t i r r ing  
in one par t  of skim milk and two 
par ts  of flour. A l i t t le  salt  and 
flavoring completes the dough 
which bakes to a very nice, light, 
tender  cake. 

F rom this kind of a cake the 
formulae grade down with less and 
less fa t  into the class of sponge 
cake with very l i t t le or no fa t  a t  
all. The importance of the fa t  as 
a ca r r i e r  of a i r  becomes less and 
its function is more simply tha t  of 
a shortener or to produce tender- 
ness. The baker takes advantage 
as fa r  as possible of the creaming 
quality of the fat, but is compelled 
to depend more and more upon bak- 
ing powder or other mixtures which 
produce gaseous compounds upon 
heating, to leaven the mass, as the 
amount of shortening is reduced. 

Another  effect of the fa t  in cake, 
along with tha t  of tenderness is in 
the enhanced keeping quality or 
apparent  freshness. A cake with 
plenty of good fa t  in it  does not ap- 
pear  or tas te  as dry  as one with 
less fat.  

When we pass over to the cookie 
type of cake we add a few more 
problems to the use and action of 
the fats.  In this  type we may in- 
clude the problems of the biscuit  
and cracker manufacturer .  

In the grea t  var ie ty  of small 
cakes known as cookies or biscuits, 
probably the one most important  
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func t ion  is to produce  tenderness  or 
shor tness .  There  has  been some 
work  done on the  problem of meas-  
u r i n g  sho r t en ing  value, but  there  
is so much concerned in the  techni-  
que of  such an inves t iga t ion  tha t  
the re  st i l l  r ema ins  much to be done. 
When  an inves t iga t ion  is completed 
on one type  of  b i scu i t  the quest ion 
a r i s e s  as  to  w h e t h e r  these  resu l t s  
fit  o t h e r  types  and condi t ions  of 
product ion .  

The  cookies of the  small  shop 
have many  of them, compl ica ted  
formulm in which the  sho r t en ing  
plays  a m i n o r  pa r t .  There  a re  the  
s u g a r  and spice cookies of an in- 
finite va r i e t y  and the  shor t en ing  
m a y  help in the sp read  of some, the  
shape  of some and the  tenderness  of 
all.  

B iscu i t  and  Cracke r s  

In  the b i scu i t  p l an t  the re  a re  a 
few classes which m a y  be d is t in-  
guished .  

Take  the cakes of the  w a f e r  type.  
These  a r e  made wi th  a sof t  ba t -  
ter ,  which can be dropped t h rough  
the die of a machine  and cut  wi th  
a wire ,  fa l l ing  upon the pan mov- 
ing  below on a cont inuous  belt ,  and  
a r e  pu t  r i g h t  into the  oven. The 
sho r t en ing  has  a d i s t inc t  effect 
upon the cha rac t e r  of th is  piece. I f  
the  baker  takes  a d v a n t a g e  of the  
c r e a m i n g  qua l i ty  of the  shor ten ing ,  
he ge ts  a very  d i f fe ren t  dough and 
cookie t han  when he throws in a 
sof t  oi ly sho r t en ing  and the o ther  
ingred ien t s .  We  have seen the re-  
su l t s  of such difference not  only 
in the  f inished cake bu t  in added 
difficulty and labor  cost  of handl ing .  

Take  ano the r  type  of b i scu i t  
known as shor t  bread.  This  is a 
much s t i f fer  dough but  in mix ing  
i t  is poss ible  to make  use of  the  
cons is tency of  the  shor ten ing .  In  
th i s  t y p e  the  cons is tency  as well 
as  the  chemical  composi t ion  prob-  
ab ly  has  much to do wi th  the  tend-  

erness  or  shor tness  of the  cookie. 
This  stiff dough is f r equen t ly  run  
by fo rc ing  i t  into molds on a roll- 
er  in such a way  as to t ake  the  
i m p r i n t  of the  mold, and then a 
flat steel  band pulls the  shaped  
dough out  and deposi ts  i t  on the  
pan. 

There  a r e  the  h a r d  sweets  in 
which the st iff  dough is rolled and  
compressed  to produce a close com- 
pac t  mass  before  be ing  run  out  in a 
th in  sheet  and s t amped  or emboss-  
ed wi th  the  name  and design.  
Some of  these  doughs a re  t e r r i b l y  
abused  before  be ing  baked by be- 
ing run  severa l  t imes  t h rough  
heavy rol lers  or breaks .  In  these  
the  chief  func t ion  of the  shor ten-  
ing is to keep them tender ,  bu t  i t s  
ab i l i t y  to s t and  the  w ork ing  and 
rol l ing w i thou t  squeezing out  is  of 
impor tance .  The cha rac t e r  of the  
sho r t en ing  also p robab ly  p lays  an 
impor t an t  p a r t  in the finish of  th i s  
type  of goods. 

The b i scu i t  may  be followed in 
th is  way  t h rough  a g r a dua l  reduc-  
t ion in s u g a r  content ,  and we fin- 
al ly reach the unsweetened cracker ,  
f r equen t ly  called the  soda cracker .  
Wi thou t  touching  on the in t e rmed i -  
ate l ines the  soda c racker  p resen t s  
an i n t e r e s t i n g  problem in the  use 
of shor ten ing .  This,  l ike bread ,  is 
a yeas t - r a i s ed  dough, but  i t  t akes  
a much longer  f e r m e n t a t i o n  and a 
h i g h e r  pe rcen tage  of shor ten ing .  

The re  is f rom 8 to 12 per  cent  of  
sho r t en ing  in a soda c racker  ordi -  
nar i ly ,  depending  upon the qua l i ty  
of the  cracker .  Upon th i s  shor t -  
en ing  depends the  tenderness  of the  
c racker  to a marked  degree,  al- 
though  th i s  m a y  be influenced by  
the t ime  and t e m p e r a t u r e  of  fe r -  
men ta t ion  and the cha rac t e r  of the  
flour. The doughs  a re  gene ra l ly  
r a t h e r  st iff  and  the care  wi th  which  
the  sho r t en ing  is incorpora ted  has  
an influence upon i ts  p rope r  func-  
t ioning.  


