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Abstract 
Seed oils from 37 plant species in 18 families 

have been analyzed for fatty acid composition 
by the isomerization method. The variability en- 
countered is evidenced by the range in content 
of component acids: from 0-23% for apparent 
linolenic acid, from 8-74% for apparent linoleic 
acid, and from 2-88% for apparent oleie acid. 
Dimorphecolie acid has been found to the extent 
of approximately 60% in a second species of 
Dimorphotheca, D. pluvialis (L.) Moench, and in 
the closely related speeies, Osteospermum ecklonis 
(DC.) T. Norl. O. spinescens Thunb. contained 
instead 30% of a conjugated triene, presumably 
the same as the 8,10,12-oetadeeatrienoie reported 
from the related Calendula officinalis L. Oils 
rich in monoenoic acids are mostly in the Umbel- 
liferae and Araliaceae and presumably contain 
petroselinic acid as well as oleic. 

Introduction 
I N  CONTINUATION Of our search for useful new oils. 

analyses have been performed on seed oils of 3~ 
species in 18 plant families. Fat ty  acid composition 
was reported previously for only six of these oils, 
although selected characteristics have been published 
for several more. 

Sample procurement and methods of analysis were 
as described in Parts I (4) and IV (3) of this series. 

Results and Discussion 
Analytical data on the seed samples and derived 

oils are listed in Table I. 
Conjugated T,'ienes and Hydroxy Diencs. Oils of 

greatest chemical interest in this group are from four 
closely related species of Compositae. Oils from Di- 
morphotheca pluvialis [31] 4 and Osteospermum eck- 
lonis [34] contain a conjugated diene, react with 
HBr, and show infrared absorption due to hydroxyl. 
They apparently contain dimorpheeolic acid, previ- 
ously isolated from Dimorphotheca sinuata DC. 
(D. aurantiaca Hort.) and characterized as 9-hy- 
droxy-trans,trans-lO,12-octadecadienoic acid (11). Oils 
from Osteospermum spinesecns [35] and Calendula 
o]ficinalis [29] contain conjugated triene rather than 
diene, show no infrared absorption for hydroxyl, and 
react with only minor amounts of HBr. The triene 
in calendula oil has been reported to be 8,10,12-octa- 
decatrienoic acid (2,8). Dimorpheeolie acid dehy- 
drates readily to give a conjugated triene, presumably 
with 8,10,12 unsaturation. The close botanical rela- 
tionship between the three genera and the probable 
chemical relation between the diene and triene sug- 
gest that the conjugated triene in oil from Osteo- 
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spermum spinesce~s will prove to be the same as the 
triene in calendula oil. Diseovery that each of these 
acids occurs as a major component in more than m~e 
species provides a wider range of genetic material 
for developing plant types suitable for commercial 
production. 

Other HBr-Reactive Acids. Many other oils react 
with hydrogen bromide under the conditions pre- 
scribed by the AOCS for determination of oxirane 
oxygen. Matricaria capensis L. [33], a composite, has 
11% of HBr-absorbing acid (calculated as Cls epoxy 
acid). Since it also contains some conjugated diene 
structure, part of the HBr reaction is probably at- 
tributable to dimorpheeolie acid, and the remainder, 
to epoxy acid. The occurrence of the two types of 
acids together has been demonstrated previously (9, 
10). Oil from Malva parviflora L. [11] contains 13% 
of HBr-reactive acids. It gives a positive Halphen 
test, and the reactive acids are presumed to be pri- 
marily cyelopropenoid (10,12) although there may be 
epoxy acids present as in other mallows (7). 

Other Hydroxy Acids. Oil from an Ipomoea [20] 
of an unidentified species shows hydroxyl absorption 
in the infrared. Chemical analysis of the methyl 
esters from the oil indicates hydroxyl equivalent to 
40% of a Cls-hydroxy acid. Characterization of the 
hydroxy components is in progress. 

Trienoic Acids. The highest concentration of "ap- 
parent linolenie" acid (ca. 23%) in the oils reported 
here occurs in a legmne, Brongniartia alarnosana 
Rydb. [5]. The 11% apparent linolenie acid in oil 
from Matricaria capensis [33], Compositae, is unusu- 
ally high for this family. 

Dienoic Acids. "Apparent  linoleic" acid occurs in 
three oils in concentrations above 70% [4,13,27]. 
These oils show evidence of only traces of linolenic 
acid. Anthemis tinctoria L. [27] oil contains 6% 
of HBr-absorbing acids. 

Monoenoic Acids. Five oils contained more than 
65% monoenoie acid. That from Melia azedarach L. 
[8] has been reported previously (1,5,6) to contain 
oleic acid, but the percentage in this sample is much 
higher than in earlier samples. The other four oils 
[14-16,18] occur in the families Araliaeeae and Um- 
belliferae, which are known to produce petroselinic 
acid. Of these, oil from Hedera helix L. has been 
reported to contain 62% of petroselinic acid and 
20% of oleic acid, and that from Pastinaca sativa L. 
to contain, respectively, 46% and 32% (5,6). The 
mmmenoie acid reported here probably consists of 
both oleic and petroselinie acids, hut the analytical 
methods used do not differentiate between them. Our 
analyses indicate marked variability in Pastinaca 
oils [17,18]. 

Keto Acids. A qualitative test for carbonyl was 
positive for 10 of the seed oils [3,5,7,14-18,29,30]. 
Quantitative eolorimetric analyses and calculation as 
a Cls-keto acid showed, however, only 4% in [29], 
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2% in [18], and no more  than  1% in the r ema inde r .  

O t h e r  A c i d s .  A t  ]east n ine  oils are  unsu i t ed  fo r  
ana lys i s  by the i somer iza t ion  method.  F o u r  [29,31, 
34,35] con ta in  enough  p r e f o r m e d  c o n j u g a t i o n  to 
cast doubt  on the m e a s u r e m e n t  of c o n j u g a t i o n  a f t e r  
isomerizat ion.  Three  [8,17,18] con ta in  cons t i tuen ts  
tha t  absorb u l t r av io l e t  l igh t  and  p r even t  measure-  
men t  of p r e f o r m e d  con juga t ion .  These cons t i tuen ts  
were  lost  d u r i n g  the h i g h - t e m p e r a t u r e  i somer iza t ion  
and  m a y  have  been essent ial  oils. One [15] gave a 
nega t ive  va lue  fo r  s a t u r a t e d  acids. The  final oil in 
th is  g roup  is f r o m  the  I p o m o e a  species [20] a l r e ady  
ment ioned .  

O the r  l i s ted oils not  specif ical ly discussed conta in  
v a r y i n g  propor t ions ,  w i t h i n  the usua l  ranges,  of the 
common f a t t y  acids. 
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DETERIORATION OF FATTY MATERIALS 
The majority of papers published on this subject dealt with 

the theoretical and practical aspects of autoxidation and its 
prevention. A significant step was made in the elucidation of 
many of the products of autoxidation of various lipids sub- 
jected to different reaction conditions. Increased effort in the 
identification of reaction products, and in the development 
of the required isolation and analytical procedures, should 
result in a substantial clarification of the mechanisms and 
kinetics of autoxidation within the next few years. 

Papers on the nutritional aspects of oxidized fats are not 
included, as this literature is adequately covered in the ~'Nu- 
trition, Physiology and Biochemistry" section. This section 
is further restricted to edible materials except for those cases 
where the investigations and findings on similar materials 
were considered significant. 

REVIEWS 
General reviews appeared on the development and inhibition 

of oxidative rancidity in foods (Dugan, Food Tech. 15, 10), 
autoxidation and analysis of oxidized fats (Debrus, Riv. ital. 
sostanze grasse 38, 229), and recent problems in rancidity and 
oxidation of fats and oils (Shimamura, Y'M~agaku 10, 129). 
The following reviews were presented at a symposimn on flavor 
chemistry (Proceedings Flavor Chemistry Symposium - 1961. 
Campbell Soup Company, Camden, New Jersey): Kummerow, 
'~Introductory remarks - fats and oi ls";  Evans, "Chemical 
changes accompanying flavor deterioration of vegetable oi ls";  
Privett, ~Some observations on the course and mechanism of 
autoxidation and autoxidant act ion";  Chang, ~'Isolation and 
characterization of reversion flavor of soybean o i l " ;  and 
Jacobson, " S o m e  aspects of chemical assessment of fat and 
oil flavors." Another symposium devoted exclusively to the 
oxidative deterioration of food lipids was held at Oregon 
State University. Extensive consideration was given to the 
mechanisms and products of lipid oxidation, factors affecting 
lipid oxidation, autoxidation in foods, and the biological sig- 
nificance of autoxidized lipids. These proceedings will be 
published by the AVI Publishing Co., Inc., Westport, Conn. 

T A B L E  O F  C O N T E N T S  

PART I 
A. INTRODUCTION 

B .  S O A P S ,  S U R F A C T A N T S ,  AND D E T E R G E N T S - -  

J .  C. H a r r i s  
lV[anufacture (processes, raw materials, synthesis, compo- 
sitions) ; Analysis; Physical Characteristics; Perform- 
ance and Use Testing 

C1. PR0mmTS ( excep t i ng  d e t e r g e n t s ) - - J .  E .  J ackson  
Edible, Pharmaceutical, and Cosmetic Fat  Products; 
Emulsifiers; Esters, Acids, Alcohols and Other Fat  De- 
rivatives; Fatty Materials Used in Textile and Paper 
Treatment, Water-Proofers, Corrosion Inhibltors, Waxes, 
Defoamers, Well-Drilling Fluids, Incendiary Preparation, 
Agricultural and Miscellaneous; Fatty Material in Lu- 
brication, Metal-Worklng, and Textile Oiling 

C2. PRODUCTS (excep t ing  d e t e r g e n t s ) - - &  W. H o r n e t  
Drying Oils, Paints, Resins, and Plasticizers 

D. PRODUCTION I~ROCESSES R. G. K r i s h n a m u r t h y  
Extraction; Refining; Bleaching; Deodorization, Winter- 
ization, and Fractlonation ; Hardening ; Interesterifica- 
rich; Partial Esters and Fat Splitting; Vegetable and 
Animal Fats and Oils; By-Products 

PART II 
E, DETERIORATION OF FATTY .-~{ATERIALS-- 

V. V. S t u d e r  
Reviews; Oxidative Stability Tests (in fats and oils and 
in fats in complex systems); Antioxidants (evaluation 
and analysis, effect on stability); Prooxidants; Prod- 
nets of Autoxidation; Autoxidation Mechanism and 
Theory 

F.  COMPOSITION AND CHARACTERISTICS-- 
E.  G. H a m m o n d  

Official Methods and Reviews; Analysis of Fat Sources; 
Grading and Vitamin Tests; Analysis of Lipid Classes; 
Composition and Characteristics; Physical Properties; 
Detection of Adulteration 

G. ~'UTRITION, PHYSIOLOGY, AND BIOCHEMISTRY-- 
L. N. Norc ia  and  J .  D. E v a n s  

Nutrition; Physiology (digestion, intestinal absorption, 
and excretion, lipid transport and body fats, lipide me- 
tabolism in the intact animal) ; Biochemistry (analytical 
and methodology, lipid biosynthesis an4 bio-oxidation, 
phosphoglycerides, phosphoinositides, sphingolipids, and 
other complex lipids, steroids, lipoproteins); Lipids in 
Diseased States; Lipids in Microorganisms, Plants and 
Insects 

H.  BOOK R E V I E V (  


