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Exploitation of the Caranday for Wax. Based on 
the accumulated information and the results of the 
survey and investigations reported here, it would ap- 
pear  that  the exploitation of the ca randay  pa lm for  
wax should be technically feasible. Many of the larg- 
est stands of this pa lm are adjacent  to the Rio Para-  
guay, on which regular  boat service is mainta ined 
and along which are si tuated towns and industr ial  
plants.  Roads, trails, and narrow gauge railroads ex- 
tend f rom the r iver  into the Chaco a t  various points, 
thus making it possible to reach vast numbers  of 
palms without  difficulty. 

The relat ively smaller height and  higher densi ty  of 
the caranday  palm as compared to the carnafiba palm 
should make the collection of the leaves relat ively 
easy. 

The problem of labor supply,  especially for  har-  
vesting the leaves, is p robab ly  the greatest  handicap 
to be overcome in developing a ca randay  wax indus- 
try.  Such skilled workers, administrators,  and tech- 
nically t ra ined individuals as are located in the towns 
along the Rio Pa rag uay  are general ly employed by  the 
quebracho processing plants. This is general ly t rue 
of a large number  of Indians  who live in the bush 
and are engaged i n  cut t ing quebracho. Cut t ing and 
processing quebracho for  tannin is a year- round oper- 
ation and p robab ly  considerably more profitable than 
would be the product ion of caranday  wax;  conse- 
quently it is unlikely tha t  labor  would be diverted 
f rom this source for  cut t ing and processing ca randay  
leaves. There are also many  Indians  employed on the 
ranches who may  or may not be available at times for  
harvest ing palm leaves. 

I t  may  be possible to induce additional Indians  
f rom the interior  to migrate,  at  least for  the leaf- 
harvest ing season, to the vicinity of the pa lm areas: 
Since many  Indians  have been t rained to be excel- 
lent hacheros (axe-men),  i t  should be possible to t ra in  
others to be equally good pa lm cortadores. 

An item of very  considerable importance to the es- 
tabl ishment  of a new indus t ry  is the at t i tude o f  the 
government  with respect to taxation, export  duties, 
rates of exchange, and the amount  and degree of reg- 
ulation which may be imposed on it, especially dur ing 
its d e v e l o p m e n t a l  stages. Given favorable  govern- 
mental  consideration and with the development of an 
adequate supply  of efficient labor, the exploitation of 
the earanday  pa lm could in t ime equal or surpass the 
carnafiba industry.  This new source of ha rd  vege- 
table wax would remove the threat  of a shortage of 
this p roduc t  for  many  years to come. 
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A Survey of Institutions Which Offer Training in Fat and Oil 
Technology in the United States 
F. A. KUMMEROW, Deportment of Food Technology, University of Illinois, Urbana, Illinois 

T H E  present  survey of colleges and  universities 
which offer t ra in ing in fa t  and oil technology 
was compiled f rom replies  to a letter of inquiry  

to members  of the Amer ican  0i l  Chemists '  Society 1 
who are connected with these institutions. Addit ional  
names were obtained f rom a search of the current  cop- 
ies of the Journa l  for  published articles which origi- 
nated in college or univers i ty  laboratories.  Thir ty-  
nine institutions were contacted and, on the basis o f  
the data obtained, were divided into three groups. 
Those in group one offered no exclusive t ra in ing  or 
courses in fa t  and oil technology or did not reply. 
I t  was assumed that  the la t ter  group did not reply  
because they had no facilities or t ra in ing available 
in this field. Those in group two offered specialized 
t ra ining in some aspect of fa t  and oil technology. 
Fur thermore ,  research workers at these i n s t i t u t i o n s  
have developed a phase of the field for  which there 
may  be no adequate substi tute at  another  institution. 
However  these institutions offered no course of s tudy 
devoted exclusively to, or research involving broad 
phases of f a t  and oil technology. On the other hand, 
the insti tutions in group three all offered a specialized 
course or courses devoted exclusively to fa t  and oil 
technology and had a research p rog ram which in- 

volved both the chemical and biochemical aspects of 
fa t  and oil technology. 

The basic undergradua te  t ra ining at all of the 39 
institutions surveyed, whether  on a quar te r  or semes- 
ter  system, included one full  year  of general, quanti- 
tative, organic, and physical chemistry, and a year  
of physics and calculus. In  most cases a course in 
biochemistry and bacteriology and a year  of French 
and German were also required. A course in instru- 
mental  analysis, chemical l i terature,  botany,  zoology, 
poli t ical  science, or economics was usually taken as 
an elective. 

The first group was comprised of 22 institutions 
which offered no exclusive t ra in ing  in fa t  and oil 
technology (Table 1). However  these institutions are 
impor tan t  to fa t  and oil technology f o r  two reasons. 
One, basic t ra in ing in chemistry was available at  all 
of them, and students graduat ing  f rom these schools 
could serve as labora tory  workers, in industr ial  labo- 
ratories or as a source of graduate  students. Two, at  
least one staff member  of these 22 inst i tut ions is a 
member  of the American Oil Chemists '  Society or  
has published a paper  in the Journal ,  indicating that  

1Directory of Memhers, The American Oil Chevaists' Society, Ju ly  
1952. 
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TABLE I 

Institutions Which Offer No Training in Fat  and Oil Technology or 
Did Not Reply to Letter of Inqui ry  

Institution Address 

1. C~olumbia University 
2. Cornell University 
3. Detroit Insti tute of Technology 
4. Illinois Insti tute of Technology 
5. Institute of App]ied Arts and Sciences 
6. Iowa State Cellege 
7. Lehigh University 
8. Rutgers University 
9. Stanford University 

10. Syracuse University 
11. University of Detroit 
12. University of Colorado 
13. University of Iowa 
14. University of Maryland 
15. University of Michigan 
16. University of Missouri 
17. University of Notre Dame 
18. University of Pittsburgh 
19. University of Roches ter  
20. University of Texas 
21. University of Washington 
22. Western Reserve University 

New York 27, New York 
Geneva, New York 
Detroit 26, Michigan 
Chicago 16, Illinois 
Brooklyn 1, New York 
Ames, Iowa 
Bethlehem, Pennsylvania 
New Brunswick, New Jelsey 
Stanford University P.O., Calif. 
Syracus~ 10, New York 
Detroit 21, Michigan 
Boulder, Colorado 
Iowa City, Iowa 
College Park, Maryland 
Ann Arbor, Michigan 
Columbia, Missouri 
Notre Dame, Indiana 
Pittsburgh, Pennsylvania 
Rochester 20, New York 
Austin, Texas 
Seattle, Washington 
Cle,~eland 6, Ohio 

some interest in fat and oil technology must have 
been present. 

The second group was comprised of 12 colleges and 
universities which offered specialized courses of inter- 
est to fat and oil technology or offered specialized 
training in some aspect of this field at the graduate 
level (Table II) .  These included work in nutrition, 
dairy products, fish products, cereals, oil seeds, meats, 
paints, varnishes, plastics, food and fat metabolism. 

Among the specialized curricula is the training of- 
fered in nutrition at the University of Southern Cali- 
fornia under H. J. Deuel, Jr., the oil seed technology 
at Texas A. and M. college under C. M. Lyman, and 
the paints, varnishes, and drying oils program at 
North Dakota Agricultural College under R. E. Dun- 
bar. The program at the last institution was started 
in 1903 by E. F. Ladd; to date, 300 paint specialists 
have been graduated from it. 

T HE third group was comprised of the remaining 
five institutions, which had each established a com- 

prehensive program in fat and oil technology at the 
graduate level (Table III ) .  This program of courses 
and research could therefore be classified as establish- 
ing a major in fats and oils. All  of the institutions 
listed formal lecture courses or a seminar course de- 
voted exclusively to fat and oil technology and/or  
to lipid chemistry. The undergraduate requirements 
for a B.S.  degree called for approximately the same 
amount of organic chemistry and biochemistry at all 
five universities. However the graduate program va- 
ried somewhat, and it may therefore be more expedient 
to take up each one separately. 

Ohio State University. The work in fats and oils at 
Ohio State has been carried out under the supervision 
of J. B. Brown, professor of Physiological Chemistry 
and director of the Institute of Nutrition and Food 
Technology. This laboratory was established in 1925 

A sec t ion  o f  t he  l ip id  l a b o r a t o r y  a t  Ohio S t a t e  U n i v e r s i t y  is 
shown  above .  

and has been the source of almost 100 papers  on fats, 
oils, f a t ty  acids, and new techniques. 

Dr. Brown stated tha t  a student working for  the 
Ph.D. degree in Physiological Chemistry and spec ia l  
izing in fats  and oils fulfills the general depar tmenta l  
course requirements  for  the degree, which includes ad- 
vanced courses in organic and physiological chemistry 
with a minor in a biological subject such as bacteriol- 
ogy or physiology. Arrangements  are also possible 
whereby a student who works in fats  and oils can take 
his degree in agr icul tural  biochemistry or in chemis- 
t ry  and do all or par t  of his work under  Dr. Brown 's  
direction in the fa t  laboratory.  No formal  course work 
in fa t  and oil technology is offered at either the under-  
graduate  or graduate  level, but  several courses in the 
depar tment  and in agr icul tural  biochemistry include 
the chemistry and /o r  the technology of fats. However  
Dr. Brown gives a seminar p rogram on the chemistry 
of lipids every two or three years. Also F. E. Death- 
erage in Agr icul tura l  Biochemistry is interested in 
research in autoxidation of fats. 

Purdue University. A program of research in fats  
and oils was begun in the Depar tment  of Agr icul tura l  
Chemistry more than 20 years  ago by  H. R. Kraybi l l ,  
and this has been continued by  his successor, F. W. 
Quackenbush, depar tment  head dur ing the past  10 
years. The labora tory  has published a number  of 
papers,  and the current  p rogram includes projects  on 
the chemistry and analysis of fats, fa t  deterioration, 
biochemistry and nutr i t ion of the lipids, chemistry of 
the carotenoids, and fat-soluble vitamins. 

Graduate  students in this p rogram have available 
a wide selection of advanced courses in biochemistry, 
including a semester of lecture and labora tory  de- 
voted exclusively to the fats  and other lipids. With  
his major  subject, biochemistry, the s tudent  has two 
minor subjects. One is usual ly organic or physical 
chemistry and the other chemical engineering, bac- 
teriology, or physiology. 

TABLE I I  

Institutions Which Offer Some Training in Fat  and Oil Technology 

Institution Department Field Contact Address 

1. Massachusetts Insti tute of Technology 
2. Michigan State College 
3. North Dakota Agricultural College 
4. NorVhwestern University 
5. Oregon State College 
6. Pennsylvania State College 
7. Texas A. and M. College 
8. University of California 
9. University of Chicago 

10. University of Delaware 
11. University of Massachusetts 
12. University of Southern California 

Food Technology 
Food Technology 
Chemical Technology 
Chemistry 
Food Technology 
Agrieultt~ral and Biological Chemistry 
Biochemistry and Nutrition 
Food Technology 
American Meat Insti tute Foundation 
Chemistry 
Food Technology 
Biochemistry 

Nutrition 
Dairy Products 
Paints and Drying 0ils 
Fat. Metabolism 
Fisheries 
Cereals 
Oil Seeds and Nutrition 
Foods 
Me~ts 
Plastics 
Foods 
Nutrition 

B. Procter  
J. R. Brnnner  
R. E. Dunbar  
R. K. Summerbe~l 
R. O. Sinnhuber 
H. O. Triebold 
C. M. Lyman 
G. Mackinney 
H. 1%. Kraybill 
E. Dyer 
E. Anderson 
H. J. Deuel, Jr .  

Cambridge, Mass. 
East  Lansing, ~iich. 
Fargo, N. D. 
Evanston, Ill. 
Astoria, Ore. 
State C~ollege, Pa.  
C'olloge Station, Tex. 
Berkeley 4, Calif. 
Chicago 37, Ill. 
Newark, Del. 
Amherst ,  Mass. 
Los Angeles 7, Calif. 
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This  is a view of the  A g r i c u l t u r a l  Chemis t ry  b u i l d i n g  a t  Pur-  
due Univers i ty .  

The Horme]  I n s t i t u t e  a t  Aust in ,  Minnesota .  

Here  is a p p a r a t u s  for  the au tox ida t i ou  of u n s a t u r a t e d  f a t t y  
acids  in  a t y p i c a l  l a b o r a t o r y  a t  the  Un ive r s i t y  of I l l ino is .  

University of Illinois. The work in fa t  and oil tech- 
nology at the University of Illinois has been carried 
out under  the supervision of F. A. Kummerow, assist- 
ant professor of food chemistry in the department  of 
food technology. Dr. Kummerow has published 34 
papers on the biochemistry and nutr i t ion of lipids, 
fa t  deterioration, the autoxidation and polymerization 
of unsatura ted fa t ty  acids, and the composition of the 
lipids in cereals and other natural  products. 

At Illinois the student can take a full  year  of for- 
mal lecture and laboratory courses in fa t  and oil 
technology. In  addition to the usual survey of lipid 
materials, the lecture courses include all the major  
phases involved in the industr ial  processing of fats 
and oils. The laboratory work includes experiments 
on high vacuum diss fractional crystallization, 
low and high pressure hydrogenation, and prepara- 
tion of emulsifiers, detergents, and fa t ty  acid deriva- 
tives. The student usually takes a minor in organic or 
biochemistry in the depar tment  of chemistry. Four  
units of advanced courses in chemistry are required. 
However split minors between chemistry and other 
subjects similar to those at Purdue  are also possible. 

University of Minnesota. W. 0. Lundberg,  director 
of the Hormel Insti tute and professor of agricultural  

A t y p i c a l  l abo ra to ry  in the Hormel  In s t i t u t e ,  Aus t in ,  Minnesota .  

biochemiss has supervised most of the research work 
in fats and oils. Each year he gives a lecture and labo- 
ra tory  course in the chemistry of lipids. Every  second 
or th i rd  year a graduate lipids seminar course is  also 
given under  his direction. He has published approxi- 
mately 50 papers on the biochemistry and nutr i t ion of 
lipids, fa t  deterioration, antioxidants, and the autoxi- 
dation of unsaturated fa t ty  acids. 

W. F. Geddes, chief of the division of agricultural  
biochemistry, directs some research on fats and oils 
in the field of cereal chemistry. 

A student working for  an advanced degree fulfills 
the requirements for  a major  in the division of agri- 
cultural  biochemistry and can minor in organic chem- 
istry or in some other department.  The thesis prob- 
lem for an advanced degree can be pursued either 
on the fa rm campus at St. Paul  or at the Hormel In- 
stitute in Austin. J.  R. Chipault and O. S. Privett ,  
both of whom are assistant professors of agricultural  
biochemistry, spend their  full  time in conducting re- 
search at the H0rmel Inst i tute in Austin, mostly in 
the field of fats and oils. 

Lipid research is not confined to the department  of 
agricultural  biochemistry, and in the past such re- 
search has been carr ied out also in the departments of 
physiological chemistry, organic chemistry, and phar- 
macy. R. T. Holman, who is a member of the staff of 

TABLE I I I  

Institutions Which Offer Training in Fat and Oil Technology 

Institution 

Ohio Stste University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Purdue University ................................................................... 
University of Illinois ............................................................... 
University of Minnesota .......................................................... 

University of Wisconsin .......................................................... 

D~Dartment 

Institute of Nutrition and Food Technologs' 
A~u'icultnr~l Chemistry 
Food Technology 
Agricultural Chemistry 
Hormel Institute 
Chemistry 

Cont~:ct 

J. B. Bromrn 
F. W. Quar 
F. A. Kummerow 
W. F. Oeddes 
W. O. Lundberg 
H. A. Schuette 

Address 

Columbus 10, O. 
Lafayette, Ind. 
Urbana, Ill. 
St. Paul 1, Minn. 
Austin, minn. 
Madison 6, Wls. 
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The Animal Sciences building at the University of Illinois 
in which the laboratories devoted to fat and oil technology arc 
located. 

the Hormel Institute, is an associate professor in the 
medical school's department  of physiological chemis- 
t ry.  Dr. Holman supervises research both in Austin 
and the Twin Cities, not only in the field of lipid 
metabolism, but  also on the chemistry of fats and 
oils. He has published about 50 papers dealing with 
the chemistry and biochemistry of fa t ty  acids and 
lipoxidase. 

University of Wisconsin. H. A. Schuette, profes- 
sor of chemistry, has supervised the t raining in fa t  

and oil technology at both the undergraduate  and 
graduate level. He has given a lecture and laboratory 
course in fa t  chemistry, has published some 60 pa- 
pers on this subject, and has supervised the thesis 
work for 30 Ph.D. candidates. Dr. Schuette has been 
most interested in the chemical aspects of fats and  
oils chemistry. His work has included the charac- 
terization of fats and oils, waxes, and the physical 
constants of f a t ty  acids. 

A student working for an advanced degree under  
Dr. Schuette fulfills the requirements for  a major  in 
the department of chemistry and usually takes a mi- 
nor in organic chemistry or agricultural  biochemistry. 
The latter depar tment  has furnished strong support  
to this program and is just ly famous f o r  its many 
studies on the biochemical and nutr i t ional  phases of 
fats and oils. 

Summary  

A survey of 39 colleges and universities in the 
United States indicated that  five universities o f fe red  
formal course work or seminars and research train- 
ing in fa t  and oil technology. These five institutions 
were Ohio State University, Purdue  University, the 
University of Illinois, the University of Minnesota, 
and the University of Wisconsin. 

Letter to the editor 

Iodine Values of Acidulated Coconut Oil Soapstock 

T H E  J.A.O.C.S. for  June  1953 contains an article 
of great interest to refiners of coconut oil: "Io-  
dine Values of Acidulated Coconut Oil Soap- 

stock," by S. R. K.uber and Wales H. Newby. 
The comparatively high iodine values of this acidu- 

lated soapstock have for decades been the basis for  
arguments or even litigation between buyer  and 
seller, and a clarification is needed. 

Copra is a heterogeneous product,  widely varying 
in free f a t ty  acid content o f  the individual pieces 
within the same cargo. While pieces of white, sound 
endosperm may contain oil with only 1-2% FFA,  the 
yellow and brown pieces may contain oil with 10% 
FFA,  and spoiled pieces may even run  considerably 
higher. There may also be minor differences in the 
saponification and iodine values as well as melting 
points. 

Evident ly  the heterogeneity of copra may be due 
to many circumstances: varying ripeness of nuts, ex- 
posure during drying and storage, time of storage be- 
fore and after  shipping, conditions dur ing shipping 
and general handling. 

I t  is obvious that  much more of the oil pressed from 
pieces of poor quality than of that f rom sound pieces 
goes into the soapstock during the alkali refining, but  
this per se does not explain the high iodine values of 
t h e  acidulated soapstock. 

The main contr ibutory factor to these higher iodine 
values is to be found in the " d u s t "  and other small 
particles invariably present in any shipment of copra. 
This dust, i f  removed from the copra by screening, 
sifting, or blowing, is found to contain oil which may 
have up to 50% FFA.  The amount of dust may con- 
stitute 1.5%, or even more, of the total weight of 
copra and the oil derived from it about 0.95%. As- 

suming a yield of 6415% of oil from copra, it is seen 
that the dust-oil may amount to almost 1.5.% of the 
yield. 

The dust is comparatively low in fat  and protein. 
Due to its physical nature  it does not  respond well to 
hydraulic pressing, and the cakes are found to con- 
tain 11-12% fat  and may have up to 25% ash. The 
expressed oil, as stated, may contain up to 50% FFA.  
It  is dark and smelly and, when originating from 
smoke-dried copra, has a fluorescence. Its iodine value 
may be as high as 25, and it would be higher  if the 
dust did not also contain particles of the endosperm. 

The content of dust in copra is due to the disinte- 
gration caused by  insects and molds in combination 
with the abrasion from handling du r ing  drying, ship- 
ping, and storage. Like other finely divided material 
from oil-bearing seed, i t  deteriorates rapidly  under  
hydrolysis of the oil. The high iodine value of the oil 
is mainly due to the content of seed-coat (testa) in the 
dust. Testa oil may have an iodine value of over 50. 
Since most pieces of copra are curved toward the en- 
dosperm, it is obvious that  the testa is par t icular ly  
exposed to abrasion during handling, but, of  course, 
most of the testa remains on the copra as this enters 
the crushing equipment so that  the crude oil actually 
contains much more of the testa oil than that  originat- 
ing from the dust. I t  is also realized that  the  above 
mentioned ] .5% dust removed by sift ing does not 
represent a complete removal. 

In view of the above it is quite understandable that  
acidulated soapstock has a high iodine value as com- 
pared with that  of the refined oil and that  the la t ter  
is lower than the crude. I t  also explains why the dif- 
ferences between refined and acidulated are greatest 
with low-acid crude where the amount  of soapstock is 
comparatively small, and therefore the content of 
dust-oil in the acidulated is proport ionally greater. 

J. JAKOBSEN 
Palo Alto, Calif. 
June  17, 1953 
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