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The seeds  o f  Couepia longipendula contain 74.2% oil. 
Gas chromatography (GC) and gas chromatography/  
mass  spectrometry  (G C/ MS )  o f  the methyl  es ters  and 
oxazol ine  derivatives of  the  fatty acids and ultraviolet 
(UV), infrared (IR),  1H-nuclear magnetic  resonance  
(NMR) and laC-NMR spectra of  the oil showed the 
presence  ofpalmit ic  (25.2%), palmitoleic  (0.9%), stea- 
ric (6.2%), oleic  (26.5%), vaccenic  (0.4%), l inoleic  
(7.4%), arachidic (0.3%), a-eleostearic  (11.3%) and ~- 
licanic (21.8%) acids. Licanic acid methyl  es ter  was  
i so lated by thin-layer chromatography (TLC) and the  
13C-NMR and 1H-NMR data are presented.  

KEYWORDS: 13C-NMR, Couepia longipendula, a-eleostearic 
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Couepia longipendula Pilg. is a 5-30 m tree, which occurs 
in non-flooded forests in the  lower Rio Negro region 
(Amazonia)  in Brazil. The s tone fruits are round  to 
ellipsoid, 4-6 cm long, 4 cm broad,  and  contain  a 2 X 3 cm 
seed. It is called Castanha de Galinha. 

The species is cul t ivated a round  Manaus, Brazil, for 
consumpt ion  of raw, fried or  roas ted  kernels. Also, the 
seeds are  used to make a special  meal  with sun-dr ied 
seeds, manioc flour and sugar  (1). Though the fruits are of 
local economic importance,  there  are  no deta i led s tudies  
about  the fa t ty  acid composi t ion of the seed oil. Only a 
shor t  r epor t  from Maravalhas  et al. (2) with some 
physical  and  chemical  da t a  of the seeds and thei r  oil has 
been published. 

In a cur ren t  research  project  about  fruits and  edible 
nuts  from the Amazon, ano ther  species of the Chrysoba- 
lanaceae  family, Acioa edulis, was examined.  Its seed oil 
contains  about  27% of conjugated fa t ty  acids (3). So, the 
fruits of C. longipendula were examined  for thei r  suita-  
bility for human  nutr i t ion or for indust r ia l  purposes.  

For  this paper ,  the fa t ty  acid composi t ion was deter-  
mined by gas ch roma tog raphy  (GC) and gas chromatog-  
r a p h y / m a s s  spec t rome t ry  (GC/MS), and  the ul traviolet  
(UV), inf rared (IR), nuclear  magnet ic  resonance  (NMR) 
spect roscopic  da t a  of the oil of C. longipendula are 
described for the  first time. 

EXPERIMENTAL 

The fruits were collected in the Adolphe  Ducke Reserve of 
the National  Ins t i tu te  for Amazon Research (INPA), 27 
km from Manaus, and  the botanica l  identif icat ion was 
made  in the herbar ium of the  Museu Goeldi, BelSm 
(Brazil). Shell separat ion,  quant i t a t ion  of the oil content,  
p r epa ra t ion  of the  fa t ty  acid methyl  esters  (FAME), 
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de te rmina t ion  of equivalent chain length (ECL) values 
and spec t roscopy  p rocedures  were  the  same as described 
previously (3). The to ta l  lipids were ex t rac ted  according 
to the method  of Hara  and Radin (4) with hexane/ i so-  
p ropano l  (2:1) as the  solvent system. Isolation of licanic 
acid methyl es ters  (ME) was car r ied  out  on 0.6 mm silica 
layers with e t h e r / p e t r o l e u m  e ther  (40-60~ v/v)  
as solvent system, a-Eleostearic  acid ME was isolated 
from the non-oxo-acids  ME fract ion obtained by the 
la t te r  isolation p rocedure  on 0.6 mm silica layers with 
20% AgNO3 and e t he r / pe t r o l e um  ether  (40-60~ 
v /v)  as solvent system (5). For  p repa ra t ion  of the maleic 
anhydr ide  adducts ,  the conjugated FAMES were refluxed 
for 2 hr  under  ni trogen in a maleic anhydr ide / to luene  
solution (6). Oxidative split t ing of the  maleic adduc t s  of 
the conjugated fa t ty  acid ME was car r ied  out  by per-  
mangana te -pe r ioda t e  (7), and the methyla ted  oxidat ion  
produc ts  were identif ied by GC/MS. Prepara t ion  of the  
oxazoline derivatives of the fa t ty  acids was done as 
descr ibed by Zhang et al. (8). GC separa t ion  of the methyl  
esters  and  oxazoline derivatives of the  fat ty  acids was 
carr ied  out with a DB 23 (J&W Scientific, Folsom, CA) 
capi l lary column (25 m X 0.25 mm, i.d. 0.25 pm) under  
the same condit ions as descr ibed previously (3). Gas 
ch romatography-mass  spec t romet ry  (GC/MS) analysis 
was done with the AUTOMASS 120 (Delsi Nermag Instru-  
ments, Argenteuil,  France)  at  70eV. 

RESULTS AND DISCUSSION 

Oil and  the methyl  esters data. The seeds contained 74.2% 
of a yellow oil with a refractive index of nD=1.4859 at  25~ 
GC analysis of the  fat ty  acid methyl  esters (Table l )  
showed a pa t t e rn  similar  to tha t  observed in the oil of 
Acioa edulis (3). In addi t ion to the  usual  fa t ty  acids, two 
compounds,  A and  B, with the same mass spec t ra  and 
ECL values on the DB 23 column as published for a- 
eleostearic ME and  ~-licanic acid ME (3) (OV1/DB23:A 
18.99/22.07; B 20.37/28.30), respectively, were found. 
The UV spec t rum of the oil ( m a x i m a  at  261,270 and 281 

TABLE 1 

Fatty Acid Composition of Couepia longipendula Seed Oil 

Fatty acid a Wt %h 

C16:0 25.2 
C16:1(n-7) 0.9 
C18:0 6.2 
C18:1(n-9) 26.5 
C18:1(n-7) 0.4 
C18:2(n-6) 7.4 
C20:0 0.3 
C18:3(c9 t l l  t13) (A) 11.3 
C18:3-4-oxo(c9 t l l  t13) (B) 21.8 

apositions of the double bonds were determined by GC/MC analysis 
of the oxazoline derivatives (except for (~-licanic acid). 

b~ 0.1% omitted. 
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TABLE 2 

13C-NMR Chemical  Shifts  (ppm)  of  Conjugated Double  Bond Carbons of  Seed  Oil 
of  Couepia longipendula in Comparison wi th  Those  of  a -Eleostear ic  Acid from 
Tung Oil (ref .  11) 

Compound A (~-Eleostearic acid Compound B 
Carbon (a-eleostearic acid) (ref. 9) (a-licanic acid) 

9 128.7 128.8 129.1 
10 132.8 132.9 133.1 
11 125.9 126.0 125.7 
12 135.0 135.2 135.2 
13 131.6 131.7 130.9 
14 130.6 130.7 130.5 

441 

n m )  i n d i c a t e d  a c o n j u g a t e d  t r i eno ic  ac id  (34.1% conju-  
g a t e d  f a t t y  ac ids  c a l c u l a t e d  wi th  E1%/lc m = 1710 as  a-  
e l eos tea r i c  ac id )  (5).  The IR s p e c t r u m  of  t h e  oil was  
iden t i ca l  w i th  t h a t  of  t h e  oil of  Acioa edulis, k n o w n  to 
c o n t a i n  a - e l e o s t e a r i c  a n d  a 4 i c a n i c  ac id  (3). P a r t i c u l a r l y  
s igni f icant  we re  t h e  a b s o r p t i o n  va lues  a t  1720 cm -1 (ke to )  
a n d  a t  962 cm -1 (w)  a n d  990 cm -1 (s),  t he  l a t t e r  two  b a n d s  
ind ica t ive  of  c o n j u g a t e d  c/s, trans, trans sys t ems  (9).  The 
i so l a t ed  c o m p o u n d s  A a n d  B s h o w e d  t h e  s a m e  UV 
m a x i m a  a n d  IR s p e c t r u m  in t h e  r a n g e  f rom 900 to  1000 
cm -1 as  t he  oil, b u t  on ly  B c o n t a i n e d  the  ke to  abso rp t ion .  

The  1H-NMR s p e c t r u m  of  t he  oil s h o w e d  a c o m p l e x  
m u l t i p l e t  a t  6.1 p p m  p r o d u c e d  by  c o n j u g a t e d  doub le  
b o n d s  (10). F u r t h e r m o r e ,  t he  p r e s e n c e  of  a ke to  ac id  was  
s u p p o r t e d  by  s ignals  d u e  to  me thy len i c  g r o u p s  in a 
pos i t i on  [2.7 p p m  (t, J=6.5 Hz) a n d  a t  2.43 p p m  (t, J=7.25 
Hz)] a n d  fl pos i t i on  [2.53 p p m  (t, J=6.5 Hz) a n d  1.6 p p m  
(m) ]  to a ke to  group .  Bes ide  t h e  ke to  s ignal  (208.2 p p m ) ,  
t he  I~C-NMR s p e c t r u m  of  t he  oil s h o w e d  twelve  c h a r a c -  
te r i s t ic  s ignals  for  c o n j u g a t e d  doub le  b o n d s  in t he  r a n g e  
of  125-136 p p m  (Table 2). 

The a s s i g n m e n t  of  t he  s ignals  in t he  doub le  b o n d  r anges  
f rom c o m p o u n d  A in t he  oil w a s  done  by  c o m p a r i s o n  wi th  
t he  d a t a  p u b l i s h e d  by  Tul loch  a n d  Berg t e r  (11)  for  t ung  

oil, wh ich  c o n t a i n s  a - e l e os t e a r i c  acid,  a n d  by  c o m p a r i s o n  
wi th  t h e  shif ts  f rom t h e  i so l a t ed  c o m p o u n d  B, subse-  
q u e n t l y  iden t i f i ed  as  (~-licanic ac id  ME. The 13C-NMR a n d  
1H-NMR d a t a  o b t a i n e d  f rom p u r e  c o m p o u n d  B (a - l i can ic  
ac id  ME) a re  p r e s e n t e d  in Table 3. In  add i t ion ,  i ts 13C- 
NMR s p e c t r u m  was  c a l c u l a t e d  by  us ing the  p u b l i s h e d  
d a t a  f rom a -e l eos t ea r i c  ac id  (11) a n d  the  i n c r e m e n t  
va lues  for  oxo  ac ids  (12). The c a l c u l a t e d  shif ts  e n a b l e d  a 
t e n t a t i v e  a s s i g n m e n t  of  t he  c a r b o n s  2-10.  A s s i g n m e n t s  of  
t he  c a r b o n s  11-18 were  done  b y  c o m p a r i s o n  wi th  t he  
shif ts  of  a - e l eos t ea r i c  acid.  

Af t e r  f o r m a t i o n  of  t h e  male ic  a d d u c t s ,  bo th  c o n j u g a t e d  
f a t t y  ac id  ME A a n d  B d i s a p p e a r e d  in t h e  GC. Ox ida t ive  
sp l i t t i ng  of  t h e  a d d u c t  p r o d u c t s  y i e lded  azelaic  ac id  ME 
for c o m p o u n d  A a n d  4-ke to-aze la ic  ac id  ME for  com- 
p o u n d  B, respect ive ly ,  iden t i f i ed  by  GC/MS (3). Thus,  t h e  
s t e r e o c h e m i c a l  s t r u c t u r e  (c/s-9, t rans - l l ,  trans-13) for  
bo th  c o m p o u n d s  A a n d  B ( a - e l e o s t e a r i c  ME a n d  a - l i can ic  
ME) p r o p o s e d  by  t h e  GC d a t a  above  was  conf i rmed .  

Mass spectra of  the oxazol ine derivatives. As p u b l i s h e d  
by  Zhang  et al. (8),  t he  f r a g m e n t a t i o n  p a t t e r n  of  2- 
a lkeny l -4 ,4 -d ime thy loxazo l ine  de r iva t ives  fac i l i t a t es  
l oca t ion  of  doub le  b o n d  pos i t i ons  in long-cha in  ac ids  wi th  
i so l a t ed  doub le  b o n d s  (8)  a n d  u p  to  two  u n s a t u r a t e d  

TABLE 3 

NMR Spectral  Data  of  Compound B (~-Licanic Acid ME) 

Carbon 13C-NMR 13C-NMR (calculated) a 1H-NMR 

OCH 3 51.78 --  3.63 s 
1 173.3 - -  - -  
2 27.27 28.3 2.53 t (6.5) 
3 37.03 37.8 2.7 t (6.5) 
4 208.91 210.3 --  
5 42.59 42.2 2.43 t (7.25) 
6 23.4 23.4 1.6 (m) 
7 29.21 29.3 1.3 (m) 
8 27.59 27.6 2.15 (q) 
9 129.11 128.6 5.3-6.3 (m) 

10 133.12 132.8 5.3-6.3 (m) 
11 125.78 126.0 5.3-6.3 (m) 
12 135.41 135.2 5.3-6.3 (m) 
13 131.05 131.7 5.3-6.3 (m) 
14 130.54 130.7 5.3-6.3 (m) 
15 32.52 32.6 2.05 (q) 
16 31.43 31.6 1.3 (m) 
17 22.25 22.3 1.3 (m) 
18 13.96 14 0.89 (t) 

aCalculation was done by using the chemical shifts of ~-eleostearic acid (ref. 11) in 
combination with the increment values for oxo-acids (ref. 12). 
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the first double bond between carbons 9 and 10. A regular 
14 mu separation (m/ z  208 and 222), followed by a 12 mu 
cleavage ( m / z  222 and 234) locates the second double 
bond between carbons 11 and 12. This series n + (12 + 
14)3 , (n=m/z 196), continues, thus locating the third 
double bond between carbon 13 and 14 (see Fig. 1A). The 
peaks above m / z  274 again showed the expected regular 
mass differences. The molecular ion ( m / z  331) was also 
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present. 
The a-licanic acid derivative showed m / z  154 (base 

peak), produced by a-cleavage (see Fig. 1B), and m / z  176, 
probably formed by McLafferty rearrangement  to the 
keto group, at which the alkyl chain is charged 
([CH3(CH2)3(CH=CH)3CH2CH=CH2]+"). These ions en- 
abled the determination of the keto group position. The 
molecular ion m / z  345 was also observed. The expected 
signals for the double bond range (analogous to a- 
eleostearic acid) do not appear  in the spectrum. Obvious- 
ly, the ionization of the keto group is strongly preferred. 

For a-eleostearic acid, the oxazoline derivative is useful 
for locating the conjugated double bond system by mass 
spectroscopy. The oxo-group in the a-licanic acid deriva- 
tive controls mass fragmentation and therefore informa- 
tion about double bond location can not be obtained by 
MS. 

The composition of the oil of Couepia longipendula is 
very similar to that  of the oil of Acioa edulis, also a 
member of the family Chrysobalanaceae. Due to the 
previously discussed (3) biological effects of fatty acids 
with conjugated double bonds, the seed oil can only be 
recommended for industrial purposes. 
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FIG. 1. Mass spectra of  the  oxazol ine derivatives of  a-eleo- 
stearic acid ( A )  and ~-llcanic acid (B) .  REFERENCES 
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