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Unsaturated fatty acids ,  espec ia l ly  the essent ia l  fatty acids,  p r e sen t  in phospholipids should apparent ly  
i nc rea se  their  physiological  value,  but the oxidation and polymer iza t ion  of these acids lower  the physiological  
act ivi ty of the phospholipids.  At tempts  have been made to p e r f o r m  the par t ia l  o r  comple te  catalyt ic  sa tura t ion  
of the phospholipids [1], and these have also been hydrogenated for  p r e p a r a t i v e  pu rposes  [2]. 

We have p e r f o r m e d  the hydrogenation of a homogeneous phosphatidylcholine with a Pd/A1 ca ta lys t  in o r -  
der  to conf i rm the length of  the hydrocarbon  rad ica l s  of the fatty acids p r e sen t  in i ts  molecule  and for  other  
analyt ical  pu rposes .  A p u r e  f rac t ion  of 1 ,2 -d iacy l - sn -g lyce ry l -3 -phosphory lcho l ine  was obtained by solvent  
f ract ionat ion and the use of a column of s i l ica  gel [3], The purity of the product  obtained was conf i rmed by 
chemical  and physica l  methods ,  and the fa t ty-ac id  composit ion [4] and the location of the acyl groups in its 
molecule  have been de te rmined  [510 

The phosphatidylcholine was hydrogenated in a hydrogenat ion vesse l  const ructed in such a way that it 
was poss ib le  to regulate  the t e m p e r a t u r e  of the p roce s s  and to m e a s u r e  the amount of hydrogen absorbed  [6]. 
As the ca ta lys t  we used finely d i spe r se  pal ladium obtained by the prec ip i ta t ion  of the metal  f rom an aqueous 
solution of Na2PdC14 by displacing it with metal l ic  aluminum powder [710 The sample  was sa tu ra ted  until the 
iodine number  was ze ro .  The amount of  hydrogen absorbed was measured  every  minute a t  f i r s t  and then, when 
the ra te  of  hydrogenat ion had fallen considerably,  every  5 min. 

The volume of hydrogen (V0) consumed for  the sa tura t ion of the sample  taken to zero iodine number  was 
calculated f rom the fo rmula  [8] 

112" (I. No.).  a 
V° = 127 

where a is  the weight of the sample ,  g; and I. No. is  the iodine number ,  % 12. 

In our  case ,  the iodine number  of the phosphatidylcholine was 127.34% of 12. For  the exhaustive hydro-  
genation of a 0.5-g sample  it  was  n e c e s s a r y  to use 

Vo - -  112.127.34.0.5 = 56 ml of hydrogen 
127 

(under s tandard conditions: 0°C, 760 m m  Hg). 

Under the conditions of the exper iment  

1 I 
V = V0 T = 56 ~ = 67.4 ml of hydrogen 

(where k is the coefficient for bringing the volume of hydrogen under the exper imenta l  conditions, V, to the 
volume under  s tandard  condit ions,  V0). 

We give informat ion  on the absorpt ion of hydrogen with t ime during the hydrogenation of the phosphat idyl-  
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chol ine :  a f t e r  1 rain,  20 ml of h y d r o g e n  had been  a b s o r b e d ,  a f t e r  3 min ,  40 ml;  5 - 46; 7 - 52; 9 - 55; 15 - ~ . 5 ;  
?5 - 61.5;  35 - 64; 45 - 65; and 50 - 65. The h y d r o g e n a t e  ob ta ined  was  s e p a r a t e d  f rom the c a t a l y s t  by f i l t r a t i o n  
:rod, a f t e r  the e l i m i n a t i o n  of  the s o l v e n t ,  i t  was  ana lyzed ,  The h y d r o g e n a t e d  p h o s p h a t i d y l c h o l i n e  c o n s i s t e d  of  a 
white p o w d e r  and had the fo l lowing i n d i c e s :  P 3.9TX; N 1.72~;  RCOO- 2.05 ueq .  IR s p e c t r u m  (cm-1): weak  
band in the 3450 r e g i o n  (Oil); 2950, 2915, 2850, 1475, 1375, 830 and 770 (CH, CH2, CH3); 1745, 1180 (COOR); 
1100, 1060, 960 ( P - O - C ) ;  1250 (P =O) ; and  975 [~ (CH3)3]. The  a b s o r p t i o n  bands  of  the e t h y l e n i c  bonds  of un- 
s a t u r a t e d  a c i d s  in the 1670-1650 cm -1 r eg ion  and the bands  at  3015 c m  -1 c o r r e s p o n d i n g  to the s t r e t c h i n g  v i b r a -  
Lions of c is -CIL = CLt bonds  w e r e  absent°  An a b s o r p t i o n  band at  975 cm -1 in the h y d r o g e n a t e d  p h o s p h a t i d y l -  
chol ine  is  c h a r a c t e r i s t i c  Lot th i s  phospho l i p id  [9 I. 

The f a t t y - a c i d  c o m p o s i t i o n  (~X:) of  the h y d r o g e n a t e d  p h o s p h a t i d y l c h o l i n e  was d e t e r m i n e d  and was  c o m p a r e d  
with the na t ive  c o m p o s i t i o n  [5, 10]: 

I,'atty ac id  12 : 0 14 : 0 16 : 0 18 : 0 

In i t i a l  1.0 1.2 12.0 85.8 
P o s i t i o n  1 1ol 1.1 20°5 77.3 
P o s i t i o n  2 () () ;I °5 96.5 

The r e s u l t s  ob ta ined  showed the c o m p l e t e  s a t u r a t i o n  o f  the double  bonds  and c o n f i r m e d  that  the ma in  a c i d s  of 
sun f lower  l ec i th in  a r e  a c i d s  o f  the Cu; and CI~ groups~ 

We checked  the p o s s i b i l i t y  of e n z y m a t i c  h y d r o l y s i s  of  the h y d r o g e n a t e d  phos l )ha t idy lcho l ine  a t  pi t  10.1 5 
with 0.1 M t r i s  buf fe r .  As the s o u r c e  of  p h o s p h o l i p a s e  A we used  the venom of  the A z e r b ~ i d z h a n  kuf i .  The 
e n z y m a t i c  h y d r o l y s i s  of the h y d r o g e n a t e d  p h o s p h a t i d y l c h o l i n e  took p l a c e  at  the s a m e  r a t e  a s  that  of  na t ive  p h o s -  
p h a t i d y l c h o l i n e s ,  p r o v i d e d  the t e m p e r a t u r e  of  the r e a c t i o n  m i x t u r e  was  r a i s e d  to 30-34°Co 

The c h r o n m t o g r a l ) h i c  mob i l i t y  of the h y d r o g e n a t e d  p h o s p h a t i d y l c h o l i n e  and the p r o d u c t s  of  i t s  e n z y m a t i c  
h y d r o l y s i s  in a thin l a y e r  of  s i l i c a  gel  in the c h l o r o f o r m - n l e t h a n o l - w a t e r  ( 6 5 : 2 5 : 4 )  s o l v e n t  s y s t e m  was 
c h a r a c t e r i z e d  by the fol lowing Rf  w d u e s :  for  the fat ty a c i d s  0.85; for  the p h o s p h a t i d y l c h o l i n e  0°40; fo r  the 
l y s o p h o s p h a t i d y l c h o l i n e  0o16; i . e . ,  the  s a m e  a s  for  the na t ive  s u b s t a n c e s  [51. The p r o d u c t s  o f e n z y m a t i c  h y d r o l -  
y s i s  w e r e  s q ) a r a t e d  in the way d e s c r i b e d  p r e v i o u s l y  15, 10J. 

The m o l a r  r a t i o s  of the c o m p o n e n t s  of the 1 - a c y l - s n - g l y c e r y l - 3 - p h o s p h o r y l c h o l i n e  RCOO- : P : N w e r e  
1 : 1 : 1. The fat ty a c i d s  sp l i t  off  f r om the l y s o p h o s p h a t i d y l c h o l i n e  and r e g e n e r a t e d  w e r e  m e t h y l a t e d  with d i a z o -  
me thane  and c h r o m a t o g r a p h e d  on GLC (the r e s u l t s  ,arc g iven  below)° They  a g r e e  with those  for  the u n h y d r o -  
gena ted  s a m p l e  and show that  the s p e c i f i c i t y  of  the ac t ion  of the p h o s p h o l i p a s e  of kufi venom is  r e t a i n e d  for  
c o m p l e t e l y  h y d r o g e n a t e d  p h o s p h a t i d y l c h o l i n e  which,  in i t s  tu rn ,  c o n f i r m s  l i t e r a t u r e  i n f o r m a t i o n  that  p h o s p h o -  
l i p a s e  A s p e c i f i c a l l y  s p l i t s  the fat ty  a c i d s  in p o s i t i o n  2 o f  a p h o s p h o l i p i d  r e g a r d l e s s  o f  the d e g r e e  of t he i r  
s a tu r a t i on  I l l  ]. 

Our  i n v e s t i g a t i o n s  show the p o s s i b i l i t y  of p e r f o r n f i n g  the e n z y m a t i c  h y d r o l y s i s  of  na t ive  [5] and of c o m -  
p l e t e l y  h y d r o g e n a t e d  p h o s p h a t i d y l c h o l i n e  by m e a n s  of  kufi venom p h o s p h o l i p a s e  A at  a high piI  va lue  at  which  
the s p e c i f i c i t y  and a c t i v i t y  of the e n z y m e  a r e  r e t a i n e d .  

E X P E R I M E N T A L  

For column and thin-layer chromatography wc used silica gel with a grain size of 100-150 and 150-200 
mesh, respectively, washed with hydrochloric acid, with water, and with organic solvents. For TLC we used a 
fixed layer (with 5~, of gypsum)° The composition of the fatty acids wits determined by GLC on a UKh-2 chrom- 
atograph at 200°C with a column 2°5 m long filled with INZ-600 brick (40-60 mesh) impregnated with 15(~ of 
PEGS; the carr ier  gas was helium. 

Hydrogenation of the Phosphatidylcholine. The catalyst was prepared immediately before hydrogenation. 
The process was performed at 29°C and atmospheric pressure (726 mm Hg). The phosphatidylcholine (500 mg) 
was hydrogenated in I0 ml of methanol with 0.5% Pd/Al. First,  50 mg of aluminum powder was added to the 
hydrogenation vessel and then a solution of sodium tetrachloropalladate, and the whole system was purged with 
500-600 ml of hydrogen to eliminate oxygen and to reduce the catalyst to metallic palladium° After this, a 
solution of the phosphatidylcholine in methanol was added and it was saturated completely with hydrogen. The 
catalyst was separated off by filtration through a paper filter of medium density and was washed with 50 ml 
of diethyl ether; the filtrate was additionally purified on a column containing 5 g of silica gel (100-150 mesh). 
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The solvent  was dr iven off under vacuum, and the homogeneity of the hydrogenate  was checked by c h r o m a t o g r a -  
phy in a thin l ayer  of s i l ica  gel.  

Analysis  of the Hydrogenate .  The IR spec t rum was taken in the fo rm of a f i lm on a UR-10 ins t rument .  
For  the 680-200 cm -1 region NaCI p r i s m s  were  used, and for  the 2000-4000 cm -I  region LiF.  The nitrogen 
content was de te rmined  by the m i c r o  Kjeldahl method and the phosphorus  f rom an aliquot of the sample  by 
Teveke lov ' s  method [12]. The number  of e s t e r  groups was de te rmined  by the method of Stern and Shapiro [13] 
in our  modificat ion [14] and the co lo r ime t r i c  reac t ion  mixture  was brought to 6.0 ml by the addition of a mix-  
ture of  ethanol and e ther  (3 : 1) before  i t s  optical  density was measu red .  

The enzymat ic  hydro lys i s  of  the hydrogenated phosphatidylcholine, and separa t ion  of the products  obtained 
were  p e r f o r m e d  by methods that we have descr ibed  prev ious ly  [5], but the react ion  was c a r r i e d  out at  30-34°C 
(to improve  the dissolution of the hydrogenate) .  The lysophosphatidylcholine obtained was analyzed as descr ibed  
above for  the hydrogenate .  

The fatty acids spl i t  off (from posit ion 2) were  methyla ted  with diazomethane and the e s t e r s  were  sub- 
jected to GLC. The fat ty acids f rom posit ion 1 were  de te rmined  a f te r  their  regenera t ion  f rom the lysophospha-  
tidylcholine by alkaline hydro lys i s  (0.5 N solution of KOH in methanol ,  70°C, 90 min)° 

SUMMARY 

1o The optimum conditions have been found for the exhaustive hydrogenation of chromatographically pure 
phosphatidylcholine of plant origin on a Pd/AI catalyst. 

2. It has been shown that under the conditions of the enzymatic hydrolysis of the hydrogenated phospha- 
tidylcholine by kufi venom phospholipase A at pH 10.15 the specificity and activity of the enzyme are retained° 

3. The main physical and chemicM indices of the hydrogenated phosphatidylcholine and of the products 
of its hydrolysis are given, 
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