
Orange and Lemon Oil By-Products Bring 
Prosperity to Citrus Fruit Growers 

One P l a n t  A l o n e  Nets $100,000 f r o m  

Cul l  Oranges  F o r m e r l y  of Li t t le  Va lue  

C 
ITRUS growers  in Cal i forn ia  
con t inue  to develop faci l i t ies  
for u t i l iz ing  cull oranges  and 

lemons. A few weeks ago a new 
p lan t  for  recover ing usable sub- 
s tances f rom oranges  was formal ly  
opened at  Ontar io ,  Calif., accord- 
ing to reports  received by the 
Un i t ed  States Depa r tmen t  of Agr i -  
cul ture.  

A dozen years  ago grea t  quant i -  
t ies of oranges  and lemons not  only 
were discarded as cull f ru i t ,  bu t  
had to be hauled away at a cost of 
at least $1 a ton. To-day pract i -  
cally all of this  sub - s t anda rd  f r u i t  
is being uti l ized in  numerous  ways, 
r e t u r n i n g  to the growers  an aver-  
age of $12 or more a ton. 

The remarkab le  growth  of the 
c i t rus  by-products  i n d u s t r y  which 
has been developed wi th in  the last  
decade is founded  on resul ts  of 
scientific research.  Inves t iga t ions  
begun  about  12 years  ago by the 
Bureau of Chemis t ry ,  Uni ted  States  
Depa r tmen t  of Agr icu l tu re ,  in  its 
b ranch  labora tory  at Los Angeles,  
have resul ted in  the development of 
processes for  recover ing  ci tr ic  acid, 
as 'well  as other valuable subs tances  
such as oil, pectin, juice and pulp, 
f rom oranges  and lemons. The 
commercial  appl icat ion of these 
processes not  only enables the in- 
dus t ry  to save the f ru i t  tha t  is for 
one reason or ano ther  undes i rab le  
for  market ,  bu t  to use marke tab le  
f r u i t  at  a profit when there  is a 
surplus.  I t  is es t imated tha t  30 
per cent  of the annua l  product ion is 
classed as culls, and the prosper i ty  

of the c i t rus  growers  depends upon 
a profitable u t i l iza t ion  of th is  un-  
marke tab le  f ru i t .  

By means  of an improved ma- 
chine to press the oil f rom orange  
and lemon peel developed d u r i n g  
the past  year,  a t  least  5 pounds of 
oil can be pressed f rom the peels of 
a ton of lemons. One concern in 
Los Angeles uses 60 tons of c i t rus  
frui~ a day in mak ing  juice by 
means  of a revolving bur r - type  ma- 
chine. As c i t rus  oils are wor th  ap- 
proximate ly  $2.50 a pound the ex- 
t r ac t ion  and u t i l iza t ion  of the oil 
would mean  an addi t ional  r e t u r n  
of $12.50 for each ton of cull f ru i t ,  
or on the ou tput  of this  one plant ,  
a gross addi t ional  income of $750 
a day. More work mus t  be done to 
perfect  the machine,  however, be- 
fore it  can be commercial ly applied. 

I t  is believed tha t  the research 
work n o w  underway  will enable 
Cal i forn ia  m a n u f a c t u r i n g  concerns 
to uti l ize these oils f rom orange and 
lemon peel for  all purposes for  
which European  oils now are used. 

I t  has been found  in this  and  
other countr ies  t ha t  the basic re- 
search necessary for  many  l ines of 
endeavor is general ly  a problem for  
the Government  to work out. Re- 
t u r n s  f rom such f unda me n t a l  s tudy 
are often so long delayed tha t  it  
can not  well be done by individuals  
or concerns who ord inar i ly  expect 
a profitable income f rom the i r  in- 
ves tmen t  wi th in  a shor t  t ime. In-  
vest igat ions and exper imenta l  s tudy  
to aid in per fec t ing  methods of 
u t i l iz ing  waste products  of agr i -  
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cul ture  is one of the most effective 
ways in which the Bureau  of Chem- 
i s t ry  can serve the agr icu l tu re  and 
m a n u f a c t u r i n g  indus t r i e s  of the 
country .  The c i t rus  by-products  
i n d u s t r y  is a conspicuous example 
of the commercial  applicat ion of 
f u n d a m e n t a l  research. 

Ci t rus  growers  themselves are 
now opera t ing  two by-products  
plants,  one for  lemons at  Corona, 
Calif., and the one for oranges at  
Ontario,  Calif. Commercial  con- 
cerns are now m a n u f a c t u r i n g  on a 
profitable scale numerous  marke t -  
able products  f rom large quan t i t i es  
of cull f r u i t  tha t  would otherwise 
be a loss to the indus t ry .  

One p lant  opera t ing  on cull 
lemons last year  produced about  
65,000 pounds of lemon oil wi th  a 
value of approximate ly  $70,000, as 

well as 30,000 pounds of pectin.  
F r o m  waste oranges  are manu-  

fac tured  juice, marmalade,  pectin,  
orange oil, and other products.  One 
plant ,  which used last  year  10,000 
tons of oranges,  put  out, among 
other products,  about  50,000 pounds 
of orange oil hav ing  a wholesale 
value of approximate ly  $100,000. 

The research labora tory  a t  Los 
Angeles made considerable prog- 
ress last  year  in s tudies  to deter-  
mine  the exact chemical differences 
between the oils made f rom Cali- 
fo rn ia  f ru i t  and those made f rom 
European  oranges and lemons. The 
resul ts  of this  inves t iga t ion  should 
show the relat ive values of the oils 
for cer ta in  uses, such as the m ~ u -  
fac ture  of ice creams, hard  candies,  
cake icings, pe r f ume r y  and bever- 
ages. 

CELLULOSE SAUSAGE CASINGS 

To jo in  the ranks  of chemical 
wonders  there  now comes the ar t i -  
ficial sausage casing,  made f rom 
mate r ia l  tha t  is first cousin to 
rayon.  Cellulose sausage casings 
are the outcome of several  years  
of research on the pa r t  of Wil l iam 
F. Henderson  and Harold E. 
Die t r ich  at  the Mellon In s t i t u t e  for  
I ndus t r i a l  Research. Animals  fu r -  
n i sh  the coverings for sausages as 
we have always known them. The 
source of supply has been more or 
less i r regular ,  while the expense of 
hand  labor and difficulties of hand-  
l ing and cleaning,  pa r t i cu la r ly  the 
lat ter ,  have made a sa t i s fac tory  ar-  
tificial cas ing extremely desirable. 
The fibres of cotton seeds, t rea ted  
wi th  chemicals as in the viscose 
process, are the source mate r ia l  of 
the new product.  Machinery  has 
been developed at the Mellon Ins t i -  
tu te  which has demons t ra ted  tha t  

thin,  s emi - t r anspa ren t  tubes can be 
t u rned  out in lengths  and sizes to 
fit any  sausage or wiener  at  a mod- 
erate  price. They are used dry  and 
will keep any length of t i m e - - a n  
advantage  not  possessed by the ani -  
mal v a r i e t y - - a n d  can be stuffed 
with sausage "mak ings"  much more  
rapidly  than  the old ones. The in- 
ventors  declare tha t  "the sausages  
packed in cellulose conta iners  are 
perfect ly comestible and may be 
cooked in any  m a n n e r  and eaten 
wi th  no difficulty."--Curre~t His- 
tory. 

V E G E T A B L E  OILS P L A N T  F O R  
C A L E X I C O  

W. J. H a r t m a n ,  cotton grower of 
Calexico, Calif., has purchased  the 
old Southwest  p lan t  in tha t  ci ty 
and is ins ta l l ing  mach ine ry  for  the 
m a n u f a c t u r e  of oil f rom flax seed, 
soya beans, sesame, cotton seed 
and copra. 
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