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3,-Linolenic Acid in Acer Seed Oils 

ABSTRACT 

The octadecatrienoic acids in Acer 
negundo L. (maple family) seed oil 
include both 9,12,15- (1%) and 6.9,12- 
(7%) isomers. The chief monoenoic acids 
identif ied were 9-octadecenoic (21%), 
11-eieosenoic (7%), 13-docosenoic (15%), 
and 15-tetracosenoic (7%). Also present 
is a considerable amount of 9,12-octa- 
decadienoic acid. Investigation of ten 
other Aceraceae revealed their seed oils to 
have a similar fatty acid composit ion.  

INTRODUCTION 

Hopkins and coworkers ( l )  reported fat ty  
acid composit ion and positions of unsaturation 
in many acids from a series of Aceraceae seed 
o i l s .  They indicated that  these seed oils 
resemble those from Cruciferae species because 
they contain large amounts of docosenoic and 
tetracosenoic acids. However, the publicat ion 
(1) does not mention the presence of C22 and 
C24 saturated acids or C20 and C22 dienoic 
acids; neither does it note the positions of un- 
saturation in the octadecatrienoic acids in the 
Aceraceae seed oils. 

EXPERIMENTAL PROCEDURES 

Seed oils were extracted and analyzed as pre- 
viously described (2,3). Methyl esters of the 
fat ty acids were prepared (4) and analyzed by 
both  gas liquid chromatography (GLC) and thin 
layer chromatography (TLC) (2,5). Methyl 
esters of Acer negundo L. were separated ac- 
cording to degree of unsaturation by prepara- 
tive TLC on plates coated with a I mm thick 
layer of Silica Gel G containing 20% silver ni- 
trate. The plates were developed with benzene, 
which separated the esters into five fractions 
(I-V). Each fraction was subsequently analyzed 
by GLC. Olefinic bond positions were located 
either by GLC-ozonolysis (6) procedures or by 
c o m b i n e d  GC-MS (mass spectrometry) of 
methoxy derivatives (7). Infrared (IR) and 
ultraviolet (UV) absorption of the oils were 
measured as previously described (8). Nuclear 
magnetic resonance (NMR) data of the tr ienoic 
esters from A. negundo were obtained with a 
Varian HA-100 spectrometer  from a deuterio- 

chloroform solution containing 1% tetramethyl-  
silane as internal standard. 

RESULTS AND DISCUSSION 

Fraction I from AgNO3-TLC of A. negundo 
methyl esters contained mostly even chain 
saturated compounds ranging from C 14 to C 20. 
The monoenes in fraction II ranged from C] 8 
to C24, and fraction III was 98% C18 dienes. 
Fractions IV and V were essentially all trienes, 
fraction IV being rich in 9,12,15-18:3 and frac- 
t ion V in 6,9,12-18:3. The NMR spectrum of 
fraction IV exhibited a well defined symmetri-  
cal triplet at 6 1.0 defining the terminal methyl 
protons as fl to an olefinic bond, whereas frac- 
t ion V showed an unsymmetrical  triplet repre- 
senting the terminal methyl protons at 6 0.9 
and indicating those protons were remote to 
olefinic unsaturation. Mass spectra of the tri- 
enoic isomers were consistent with NMR data. 
Mass spectra of fractions IV and V were charac- 
t e r i s t i c  o f  9,12,15-18:3 and 6,9,12-18:3, 
respectively, as compared to those reported by 
Holman et al. (9). 

Positions of unsaturation in the trienoic 
isomers were confirmed by GLC of the reduced 
ozonides (6). The major ozonolysis product  
from fraction IV (9,12,15-:18:3) was the C 9 
aldehyde-ester (9AE); C 3 aldehyde (3A) frag- 
ments expected from this isomer are not ob- 
served under these condit ions (6). Fract ion V 
yielded 6AE and 6A in a ratio of 1:1. These 
ozonolysis products firmly establish fraction V 
to be 6,9,12-18:3. 

Double bond positions of the components  in 
fractions II and III were identified by GC-MS of 
the methoxy derivatives (7). Mass spectra of the 
methoxyla ted  monoenoic esters in fraction II 
all exhibit  major ions at m/e 157 and at m/e 
171 resulting from the fragment 

+ OCH3 
-CH-(CH2)n-CH3 

(n = 7,8), respectively, indicative of co9 unsatu- 
ration. In addition, the ions representing the 
corresponding fragments containing the ester 
mo iet y 

OCH3 
~  (CH2)x -CH 
O~n3 

157 
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from each monoene were observed. The spec- 
trum of the methoxylated diene in fraction III 
was dominated by intense ions at m/e 129, 
215, 115, and 201. These ions represent the 
methoxy derivatives of methyl 9,12-octadeca- 
dienoate. 

The fatty acid composition of the 10 other 
Aceraceae seed oils is given in Table I. The per- 
centages are based on GLC of the mixed esters. 
Although not analyzed as rigorously as A. 
negundo, all these oils appear to contain 7-1ino- 
lenic acid as indicated by equivalent chain 
lengths (5) of 17.2 (Apiezon L. column) and 
19.3 (Silar 5CP column). 

In addition to the usual long chain fatty 
acids, the seed oils contain small quantities of 
material reacting to hydrogen bromide (Table I). 
They vary from 0.5 to 3.9% when calculated as 
epoxyoleic acid (2,3). 
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Effect of Transplanted Human Ovarian Cancer Tissue on Liver 
Lipid Metabolism of Nude Mice 

ABSTRACT 

The changes in the lipids of liver tis- 
sues of nude mice with and without trans- 
planted human cancerous tissues were 
studied to clarify the effect of  trans- 
planted human tumor tissues on host liver 
lipid metabolism. The total lipid was 
e x t r a c t e d  and  separated into pho- 
spholipid, triglyceride, and other frac- 
tions by thin layer chromatography. The 
amounts of methyl esters of fatty acids of 
each lipid fraction were measured by 
quantitative gas liquid chromatography 
after each lipid fraction had been sub- 
jected to methanolysis by 5% HCl-meth- 
anot. The phospholipid content of liver 
tissues of six tumor bearing nude mice 
was increased and the triglyceride content 
decreased in comparison with these frac- 
tions in three control nude mice. The 
ratio of the phospholipid fatty acid con- 
tent to the triglyceride fatty acid content 
(p h o s p h o lipid:triglyceride [ PL:TG ] ) of 

six tumor bearing nude mice was distri- 
buted between 7.6 and 33.5, whereas 
PL:TG ratios of three control nude mice 
were distributed between 1.7 and 3.8. 
This result was similar to that reported 
for human liver tissues of patients with 
malignant neoplastic disease, indicating 
that nude mice with transplanted human 
cancer may be useful for clarifying the 
mechanisms of the lipid-chemical changes 
of liver tissues of patients with malignan- 
cies. 

INTRODUCTION 

In 1971, lipid-chemical changes of biopsied 
human lvier tissues, which might be useful for 
the diagnosis of gastroenterological and other 
cancers, including early cases of gastric cancer, 
were reported by Nakazawa and Yamagata (1). 

Recent ly ,  reports by Flanagan (2) and 
Pantelouris (3) indicated that human malignant 
tumors are transplantable into the nude mouse. 
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