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On acid hydrolysis the purified peptide yielded serine, 
leucine, isoleucine, methionine, glycine, alanine, phenyl- 
alanine, proline, lysine, aspartic and glutamic acids in a 
1 : 1 ratio. The chromatographic and electrophoretic spots 
gave the same aminoacid pattern. 

The aminoacid sequence was elucidated by chemical and 
enzymatic degradation. No splitting of C-terminal residue 
was achieved by carboxypeptidase digestion and both the 
fluorodinitrobenzene (FDNB} and Edman techniques fail- 
ed to reveal a free N terminal residue. Chymotrypsin 
split two peptide bonds giving a heptapeptide contain- 
ing glutamic and aspartic acids, serine, proline, lysine, 
atanine and phenylalanine, a tripeptide composed of iso- 
leueine, teucine and glycine and a single residue identified 
as methioninamide. Trypsin digestion produced two flag- 
ments one of which contained glutamic acid, serine, pro- 
line and lysine and the other the remaining seven residues. 
When the heptapeptide produced by chymotrypsin di- 
gestion was submitted to trypsin attack, the same tetra- 
peptide as above was obtained together with a tripeptide 
composed of alanine, phenylalanine and aspartic acid. 

The structure of the two tripeptides produced by  chy- 
motrypsin and trypsin hydrolysis was made clear by the 
FDNB and carboxypeptidase methods and resulted re- 
spectively in Asp(OH)-Ala-Phe and Ileu-Gty-Leu. 

Under the action of carboxypeptidase, lysine was split 
from the tetrapeptide isolated from tryptic digests; but  
attempts to break other peptide bonds were unsuccessful, 
and even at  high concentrations of enzyme only lysine and 
an acidic peptide negative to ninhydrin could be isolated. 
As for eledoisin, and also for the tetrapeptide, the N- 
terminal degradation failed with both the Edman  and 
FDNB procedures. The relative positions of the proline, 
serine and glutamic acid residues were established by 
partial acid hydrolysis experiments, and therefore the 
structure of the tetrapeptide resulted in Pyr-Pro-Ser-Lys. 

Consequently, the sequence of eledoisin was clearly 
established as Pyr-Pro-Ser-Lys-Asp(OH)-Ala-Phe-Ileu- 
Gly-Leu-Met-NH,. On the basis of digestion with leucin- 
aminopeptidase all aminoacids appeared to have the L- 
configuration. 

Pharmacological actions. Eledoisin is a powerful vaso- 
dilator and hypotensive agent in most animal species. In  
the dog, the threshold hypotensive dose is 0.5-2 m~g/kg, 
by i.v. injection. The pressure fall is proportional, both in 
intensity and duration, to the dose of the polypeptide, 
and there is no sign of tachyphylaxis. Subcutaneous doses 
of 10-150 ~g/kg eledoisin produce a pressure fall lasting 
6 to 10 h, and with doses of 300 ~tg/kg sometimes hypo- 
tension terminates in death due to heart  failure. A per- 
sistent, controllable lowering of blood pressure may also 
be obtained with i.v. infusion of eledoisin, the threshold 
being 5-15 m~g/kg/min. 

Eledoisin displays a potent  vasodilator action on the 
musculo-cutaneous vessels of the dog's hind leg (threshold 
intraarterial dose 0.3-1.5 mvg), as well as on the coronary 
arteries and probably on the brain vessels. The vessels of 

the splanchnic area, lung and kidney are less affected by 
the polypeptide. 

10-20 btg eledoisin are capable of abolishing completely 
the hypertensive action of i000 ~g L-noradrenaline; 1-2 
~g counteract the hypertensive action of 3-20 ~g angio- 
tensin. Weight-for-weight eledoisin is at least 50 times 
more potent  than  acetylcholine, histamine and brady- 
kinin in lowering the blood pressure of the dog. 

Following subcutaneous doses of 100-300 ~g/kg, eledo- 
isin is detectable in the blood stream only for 10-15 rain, 
whereas hypotension lasts for hours. 

Like the kinins, eledoisin potently lowers the perme- 
ability-of the skin vessels in the guinea-pig and man. 

Of the many preparations of extravascular smooth 
muscles examined the following proved to be particularly 
sensitive to the polypeptide: terminal portion of the rab- 
bit  large intestine (threshold concentration 0.3-0.6 mvg/ 
ml), guinea-pig ileum (0.3-0.6 m~g/ml), dog duodenum and 
large intestine (0.6--3 m~g/ml), and frog stomach (2-4 m~zg/ 
ml). On the rat  duodenum eledoisin displays a purely 
s t imulant  action; the oestrus rat  uterus is poorly sensi- 
tive to the polypeptide (0.3-1 ~g/ml). The powerful action 
of eledoisin on the gastro-intestinal smooth muscle beco- 
mes apparent  also in  vivo, when high doses of the polypep- 
tide are administered subcutaneously to intact  unanaes- 
thetized dogs. 

High doses of eledoisin stimulate salivary, and probably 
also gastrointestinal secretion. This effect, like tha t  on 
vascular and extravascular smooth muscle, is atropine- 
resistant. 

In  parallel assays eledoisin may easily be distinguished 
from the kinins (bradykinin, wasp kinin), from substance 
P, and from all other known active tissue products. The 
natural  polypeptide which so far is most similar to eledo- 
isin in its biological properties, especially in its action on 
smooth muscles, is substance P. The behaviour of the 
kinins is distinctly different. 

Rabbi t  large intestine, guinea-pig ileum and dog blood 
pressure are particularly suitable for the quant i ta t ive 
estimation of crude and pure preparations of eledoisin, 
owing to their high sensitivity and the excellent dose] 
effect relationship. 

Full reports of the experiments and results described in 
this paper will be published elsewhere. 

Riassunto. Viene descritto il procedimento che ha per- 
messo l 'isolamento ed il chiarimento della s t rut tura  chimica 
dell'eledoisina, l 'endecapeptide attivo delle ghiandole sali- 
vari posteriori dell'Eledone. L'eledoisina ~ dotata di po- 
tente azione ipotensiva, particolarmente spiccata nel cane, 
e di intensa azione stimolante su alcuni preparati  di mus- 
coli lisci extravasali. L'eledoisina ~ facilmente distingui- 
bile, mediante saggi paralleli, da tu t t i  gli altri polipeptidi 
biogeni finora descritti. 

V. ERSPAMER and A. ANASTASI 

Istituto di Farmacologia, Universit~ di Parma e Laboratori 
Ricerche Farmitalia, Milano (Italy), October 16, 1961. 

Synthesis of Eledoisin 

The structure proposed for Eledoisin 1 (H-Pyr-Pro-Ser-  
Lys-Asp-(OH)-Ala-Phe-Ileu-Gly-Leu-Met-NH2) was con- 
firmed in our laboratories by  a total synthesis, which 
was performed according to the scheme given in the 
Figure. 

Condensation of p-nitrophenyl N-carbobenzoxy-L-pyro- 
glutamate with L-proline gave N-carbobenzoxy-L-pyro- 

glutamyl-L-proline (54% yield. M.p. 198 °. [0t~) 1 = -- 109 ° 
in 95 % acetic acid. Analysis calculated for ClsH~006N,: 
C 59.8; H 5.6; O 26.7; N 7.8. Found:  C 60.2; H 5.5; O 26.1 ; 
N 8.0), while condensation of N-trityl-L-serine with methyl  
e-N-carbobenzoxy-L-lysinate by  dicyctohexylcarbodii- 
mide afforded methyl N-trityl-L-seryl-e-N-carbobenzoxy- 
L-lysinate (66% yield. M.p. 102 °. [ce]~ ~ = -- 45 ° in dime- 
thylformamide. Analysis calculated for C37H4~O~N3: C 
71.3; H 6.6; O 15.4; N 6.7. Found C 71.0; H 6.9 O; 15.5; 
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N 6.5) which was de t r i ty la ted  by  hea t ing  in aqueous  acet ic  
acid to m e t h y l  L-seryl-e-N-carbobenzoxy-L - lysinate  (79 
yield. M.p. 80 °. [~]~)2 = _ 8 o in d imethy l fo rmamide .  Ana-  
lysis ca lcula ted for C18H2~O~N~: C 56.7; H 7.1; O 25.2; 
N 11.0. Found :  C 56.9; H 7,3; O 25.0; N 10.9). Conden-  
sat ion of the  two dipept ides  by  d icyc lohexylca rbodi imide  
resul ted  in m e t h y l  N-ca rbobenzoxy-L-pyrog tn t amyl -L-  
prolyl-L-seryl-e-N-carbobenzoxy-L-lysinate (83% yield. 
[~]~e = _ 76 ° in 95 % acet ic  acid. Analysis  ca lcula ted  for 
C~eH45OxzNs: C 59.7; H 6.3; O 24.4; N 9.7. F o u n d :  C 59.3; 
H 6.6; O 24.1 ; N 9.9), which  was hyd rogena t ed  ice m e t h y l  
L-pyroglutamyl-L-prolyl-L-seryt-L-lysinate (75% yield).  
This  was conver ted  by  t r e a t m e n t  wi th  t e r t . -bu ty l  p-ni t ro-  
pheny lca rbona te  to me thy l  L-pyrog lu tamyl -L-pro ly l -  
L-sery l - s -N-carbo- te r t . -bu toxy-L- lys ina te  (68% yield),  
which was t ransformed to the  corresponding hydraz ide  
(55 % yield. M.p. 120 ° (with. dec.). [o~]~ 2 = --64 ° in me tha -  
nol. Analysis  ca lcula ted  for C24H410~N~ + z/~ H~O : C 51.0 ; 
H 7.4; O 24.1; N 17.4. F o u n d :  C 50.3; H 8.0; O 24.4; 
N 17.8), and f rom this  to the  azide. 

The  condensat ion  of p -n i t ro -phenyl  N-ca rbobenzoxy-L-  
a laninate  wi th  me thy l  L-phenyla lanyl -L- i so leuc ina te  af- 
forded me thy l  N-ca rbobenzoxy-L-a lany l -L-pheny la lany l -  
L- isoleucinate  (73 % yield. M.p. 152 ° wi th  t rans i t ion  a t  
130 °. [~]~ = -- 18 ° in 95% acet ic  acid. Analysis  calcu- 
la ted  for C~THa~OnN ~ : C 65.2 ; H 7.1 ; O 19.3 ; N 8.5. F o u n d  : 
C 64.9; H 7.2; O 19.6; N 8.6). This  was hydrogena ted  to  
m e t h y l  L-alanyl-L-phenylalanyl-L-isoleucinate, which 
was condensed by  d icyc lohexyl -carbodi imide  wi th  fl-benz- 
y l -N-ca rbobenzoxy-L-aspa r t a t e  to  m e t h y l  N-earbobenz-  
oxy-~-benzyl-L-aspartyl-L-alanyl-L-phenylalanyl-L-iso- 
l enc ina te  (75% yield. 1VI.p. 136 °. [c(]~ = -  2 4 ° i n  9 5 %  
acet ic  acid. Calculated Ior C~H~,O~N4: C 65.0; H 6.6; 
O 20.5; N 8.0. F o u n d :  C 64.5; H 6.8; O 20.3; N 8.3). This  
was hydrogena ted  to m e t h y l  L-aspar ty l -L-a lany l -L-  

phenyla lanyl -L- iso leuc ina te  (92% yield. M.p. 245 ° wi th  
dec. Ea]~ = -- 15° in 95 % acetic acid. Analysis  ca lcula ted 
for C2~Ha,O~N4: C 57.7; H 7.2; O 23.4; N 11.7. Found :  
C 57.2; H 7.5; O 23.7; N 11.7), which was reac ted  w i t h  
t e r t . -bu ty l  p -n i t ro -pheny l -ca rbona te  to  me thy l  N-carbo-  
t e r t . - b u t o x y - L - a s p a r t y l - L - a l a n y l - L - p h e n y l a l a n y l - L - i s o -  
leucinate  (80 % yield. M.p. 120 ° wi th  dec. [a]~z = _ 55 ° in 
methanol .  Analysis  calculated for C2,H42OgN4: C 58.1; 
H 7.3; O 24.9; N 9.7. F o u n d :  C 58.4; H 7.5; O 24.3; N 10.2). 
Reac t ion  wi th  hydraz ine  h y d r a t e  gave  t h e  hydraz ide  
(78 % yield. M.p. 220 ° wi th  dec.), which was conver ted  to  
the  azide, 

Methyl  N- t r i ty l -g lycyI-L- leucina te  was conver ted  to the  
corresponding hydraz ide  (680/0 yield. M.p. 189 °. [~]~2 = 
-- 34 ° in 95 % acetic acid. Analysis  ca lcula ted  for Ce~H32- 
O2N4: C 73.0; H 7.3; O 7.2; N 12,6. Found :  C 72.7; H 7.4; 
O 7.8; N 12.9). Trans fo rmat ion  to the azide and conden-  
sat ion wi th  me thy l  L -me th iona t e  afforded m e t h y l  N- t r i -  
ty l -g lycy l -L- leucy l -L-meth iona te  (66% yield. M.p. 73 °. 
[~]~)~ = -- 8 ° in d ime thy l to rmamide .  Analysis  calculated 
for Ca3H4zO4NaS: C 68.8; H 7.2; O 11.1; N 7.3; S 5.6. 
Found :  C 69.0; H 7.3; O 11.4; N 7.3; S 5.3). Amidif ica t ion  
gave  N- t r i ty l -g lycy l -L- leucy l -L-meth ion inamide  (54 0/0 
yield• M.p. 212 °. [a]~z . . . . .  4 ° in d imethy l fo rmamide .  
Analysis  calculated for C32H40OaN¢S : C 68.5 ; H 7.1 ; O 8.6 ; 
N 10.0; S 5.7. F o u n d :  C 68.7; H 7.2; 0 8.8; N 10.5; S 6.1), 
which was conver ted  by  hea t ing  in aqueous  acet ic  acid  to 
g lycy l -L- leucy l -L-meth ion inamide  (98 % yield. M.p. 130. ° 
Analysis  ca lcula ted for C13H2603N4S: C 49.1; H 8.3; O 
15.1; N 17.6; S 10.1. F o u n d :  C 49.1; H 8.6; O 15.7; N 
17.6; S 10.1). 

This  t r ipept ide  was condensed wi th  the  above -men t ion -  
ed N-ca rbo- t e r t . -bu toxy-L-aspa r ty l -L-a lany l -L-pheny l -  
a lanyi-L-isoleucine azide to  N-carbo~ter t . -butoxy-L-asp-  
artyl-L-alanyl-L-phenylalanyl-L-isoleucyl-glycyl-L-leu- 

Pyr Pro Ser Lys Asp kla Phe Ileu GIy leU Mel 

CBO- 

CBO- 

CBO- 

H -  

H -  

H -  

H -  

H -  

-ONP H--OH 

-OH 

Tri --OH H- 

Tfi - 

H- 

PyT Pro Ser lys 
1 2 3 4 

CBO- = Carbobenzyloxy- 
CTB- = Carbo-tert- butyloxy- 

[CB o 
oHe CBO. 
cBo 
OHe CBO- 

jCBO 
oHe H- 

[CBO 
OMe CTB 

[~M~ CTB 
~CTB 

OHe CTB 
~B /OH 

/NHNH 2 H 
~c.C_TB_____ LO__H. 
~H /OH 

ks 

CBO 

OBz CBO 
OH H, 

/OBz 

,OH____ 
./_OH_ 
./OH . . . .  

Ala 
@ 

PyF- = Pyrog lutamyl- 
Tri -=Trityl 

-ONP 

CBO" 

CBO . . . . . .  

H . . . . . .  

Phe 
7 

.OH H - -OMe 

-OMe 

-OMe 

-OMe 

- OHe 

- Oti~ 

- Olle 

- OHe 

- NHNH 2 H 

lieu GI Leu 
B 9 1O 

- ONP = -p -n i t ro -  pl~enyloxy 
- OMc = - methoxy 

~i .OH H 

Tfi 

Tfi 

Tri 

OMe 

.OMe 

NHNH 2 H" • OKg 

• Olle 

-NH 2 

-NH 2 

-NH 2 

-NH 2 

NH z 

NH 2 
Me'( 
11 



15. II. 196g Brevi eomunicazioni - Brief Reports 61 

c y l - L - m e t h i o n i n a m i d e  ( 5 5 %  yield.  M.p. 245 ° w i th  dec. 
[e]D ~ = -- 35 ° in  d i m e t h y l f o r m a m i d e .  Ana lys i s  ca l cu la t ed  
for C4oIt~4OuNsS: C 55.5; H 7.5; O 20.4; N 13.0; S 3.7. 
F o u n d ;  C 54.7; H 7.7; O 20.1; N 12.8; S 3.8). T r e a t m e n t  
w i th  t r i f luo roace t i c  acid gave  a q u a n t i t a t i v e  y ie ld  of  L-  
a s p a r t y l - L - a l a n y l - L - p h e n y l a l a n y l - L - i s o l e u c y l - g l y c y l - L -  
l e u c y l - L - m e t h i o n i n a m i d e .  Th i s  was  s h o w n  to possess t h e  
same e l ec t rophore t i ca l  mobi l i t ies ,  t h e  same  a m i n o  acid 
compos i t i on  a n d  t h e  s ame  b e h a v i o u r  t o w a r d s  c h y m o t r y p -  
sin, as t he  l a rger  of t he  t w o  pep t ide s  o b t a i n e d  b y  t h e  ac-  
t ion  of t r y p s i n  on  E l e d o i s i n L  

C o n d e n s a t i o n  of th i s  s y n t h e t i c  h e p t a p e p t i d e  w i t h  t h e  
a b o v e - m e n t i o n e d  L-pyroglutamyl-L-prolyl-L-seryl-e-N- 
c a r b o - t e r t . - b u t o x y - L - l y s i n e  azide af forded L-py rog lu t -  
amyl-L-prolyl-L-seryl-e-N-carbo-tert . -butoxy-L-lysyl-L-  
a s p a r t y t - L - a l a n y l - L - p h e n y l a l a n y l - L - i s o t e u c y l - g l y c y l - L -  
l e u c y l - L - m e t h i o n i n a m i d e  (64 % yield.  M.p. 200 ° w i t h  dec. 
[~]~2 = _ 57 ° in  95 % ace t ic  acid.  A n a l y s i s c a l c u l a t e d  for  
C~H,aOx~NlaS + 2t/2 t t 2 0 :  C 53.0; H 7.4; O 23.4; N 13.6; 
S 2.4. F o u n d :  C 52.7; H 7.6; O 23.3; N 13.5; S 2.4). T r e a t -  
m e n t  w i t h  t r i f luoroace t i c  acid a t  r oom t e m p e r a t u r e  for  
2 h and  c o u n t e r - c u r r e n t  d i s t r i b u t i o n  in  sec-butanol/O. 1 N 
aqueous  a m m o n i a  y ie lded  L-pyroglutamyl-L-prolyl-L- 
s e r y l - L - l y s y l - L - a s p a r t y l - L - a l a n y l - L - p h e n y l a l a n y l - L - i s o -  
l eucy l -g lycy l -L - l eucy l -L -me th ion inamide  ( 5 1 %  yield.  M.p. 
230 ° w i t h  dec. [~ ]~  =~ -- 44 ° in  95 % acet ic  acid.  Ana lys i s  
ca lcu la ted  for  C~Hs~Ox~N~S + 1~/~ H~O: C 53.4; H 7.3; 
O 21,7; N 14.9; S 2.6. F o u n d :  C 53.2; I-I 7.9; O 21.4; N 

14.6; S 2.8), w h i c h  was found  to  be  h o m o g e n e o u s  and  to  
possess  the  s ame  a m i n o  acid compos i t ion ,  t he  s ame  elec- 
t r o p h o r e t i c  a n d  c h r o m a t o g r a p h i c  mobi l i t ies ,  t he  same  
b e h a v i o u r  t o w a r d s  t r y p s i n  a n d  c h y m o t r y p s i n ,  a n d  t he  
s a m e  biological  p r o p e r t i e s  as n a t u r a l  Etedois in ,  t h u s  p rov -  
ing t he  cor rec tness  of t he  s t r u c t u r e  p roposed  b y  ERSPA- 
~aER a n d  ANASTASI 1. 

Rdsumd. Le L-pyroglutamyl-L-prolyl-L-s~ryl-e-N-carbo- 
t e r t . - b u t o x y - L - l y s y l  azide  e t  le L-aspartyl-L-alanyl-L- 
ph6nylalanyl -L- iso leucyl -g lycy l -L- leucyl -L-mdthionin-  
amide  o n t  6t6 syn th6 t i s6s ,  puis  condens6s  en  L -py rog lu t -  
amyl-L-prolyl-L-s6ryl-e-N-carbo-tert ,  butoxy-  L-lysyl-L- 
a s p a r t y l - L - a l a n y l - L - p h 6 n y l a l a n y l - L - i s o l e u c y l - g l y c y l - L -  
l e u c y l - L - m ~ t h i o n i n a m i d e .  Apr~s t r a i t e m e n t  p a r  l ' ac ide  
t r i f luoroac~t ique ,  ce d e r n i e r  a d o n n 6  t ' end~capep t ide ,  
L - p y r o g l n t a m y l - L - p r o l y l -  L-s6ryl-L-lysyl-L-aspartyl-L-  
alanyl-L-ph~nylalanyl-L-isoleucyl-glycyl-L-leucyl-L-m6- 
t h i o n i n a m i d e ,  qui  s ' e s t  m o n t r ~  dou~ des  m~mes propr i6 t~s  
ch imiques ,  p h y s i q u e s  e t  b io logiques  que  l '616doisine n a t u -  
relle. 

ED. SANDRIN a n d  R.  A. BOISSONNAS 

Pharmazeutisch-chemische Forschungslaboratorien, S A N -  
DOZ AG, Basel (Switzerland), October 16, 1967. 

1 V. ERSPAMER and A. ANASTASt, Exper. 18, 58 (1962). 

t ~ b e r  d i e  F e t t s i i u r e n  aus Sp inatch loroplas ten  

In  E rg / inzung  f r f iher  x mi tge t e i l t e r  Be f unde  fiber die 
Fe t t sAuren  aus  Ch lo rop l a s t en  yon  Ant irrh inum majus 
Sippe 50, de r  P t a s t o m - M u t a n t e  prasinizans yon  Antir-  
rhinum ma]us u n d  v o n  All ium porrum k o n n t e n  n u n  die  
Fe t t s i iu ren  zweier  ve r sch i edene r  Ch l o r op l a s t enp r X pa r a t e  o 
yon spinacia oleracea b e s t i m m t  werden .  

Das eine de r  u n t e r s u c h t e n  P r / i p a r a t e  (S) wurde  m i t  
Hilfe e iner  h o c h t o u r i g e n  Zen t r i fuge  (Sharpies)  da rge-  
st~llt  und  b e s t a n d  z u m  g r f s s t e n  Teil  aus  Ch lo rop la s t en -  

t r f i m m e r n .  Die  M6gl ichke i t  der  A n w e s e n h e i t  a u c h  an -  
de re r  Ze l l e l emen te  k a n n  n i c h t  ausgeschlossen  werden .  I m  
Gegensa t z  dazu  w a r  das  a n d e r e  P r £ p a r a t  (D) f iber e inen  
D i c h t e g r a d i e n t e n  aus  Saccharose lOsungen  zen t r i fug ie r t  
w o r d e n  u n d  b e s t a n d  vo rwiegend  aus  g u t  e r h a l t e n e n  
Chlo rop las t en .  

x H. DEBUCH, Z. Naturforschung 16b, ~46 (1961). 
Ffir die 0bcrlassung der Chloroplastenprfiparate sowie alle F6rde- 
rung der Arbelt danke ieh Herrn Professor Dr, MENKE, K61n, auf 
das herzlichste. 

Tab. I. Zusammensetzung der destillierten Fetts~iuregemische verschiedener Chloroplasten (in % der GesamtfettsAuren) 

C14 C:ts C1~ Cx6 CI~ C18 Cx* CI~ Cle 
Chloroplastenprfiparate Myristinsiiure PalmitinsAure Monoensfiure ~ Triens~ure Stearinsfiure 01s~ture Linols/iure Linolensliure 

Spinacia oteracea S 0,4 0,5 17,8 3,8 11,5 1,0 5,4 10,8 48,8 
Spinacia oleracea D 0,5 1,3 15,5 5,8 19,5 1,5 3,1 5,0 47,8 
Antirrhinum majus - -  Spur 9,5 1,3 0,2 1,0 1,6 15,1 71,3 
A ntirrkinum majus 
rout. prasinizans 0,7 Spur 13,8 2,4 - -  1,6 1,9 15,0 64,6 
Allium porrum 0,4 Spur 19,7 2,1 - -  1,0 3,5 ~9,~2 44,1 

Bei der Cls-Monoens~iure dfirfte es sich in allen F~llen tim die kiirzlich erstmals aufgefundene a und in den Blfittern von Anlirrhinum und 
Spinacia* naehgewiesene zJa-trans-Hexadecensfiure handeln. 

Tab. II. Zusamumnsetzung der destillierten Fetts~uremethylester aus Gesamtlipoiden von Spinacia oleracea 

Ct, C1~ ? Cx6 C1~ C16 C~ ~.] Cxo C1s C1s C2Q 
Spinat Patmitin- Aadrans - Trien- Stearin- s Linol- Linolen- Tetraen- Araehin- 

s~iure Monoens/iure s~iure sAure sfiure s~iure s/iure saute sfiure 

Chloroplasten 0,5 1,3 15,5 5,8 19,5 1,5 3,1 5,0 47,8 - -  - -  
Gesamtblatt 0,2 Spur 12,9 2,6 4,6 Spur 6,6 16,3 56,2 Spur 0,6 


