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In the  moun ta in  r e g i o n s  of c e n t r a l  As ia ,  the wi ld  s p e c i e s  of a lmond A m y g d a l u s  b u c h a r i c a ,  A. sp inoss i s ima~ 
and A. Pe tounnicovi i ,  f a m i l y  R o s a c e a e ,  a r e  widely  d i s t r i bu t ed .  

P a p e r s  d i s c u s s i n g  the  r e s u l t s  of a study of a lmond  fa t ty  oi l  do not g ive  suf f ic ien t  i n fo rma t ion  to c h a r a c t e r i z e  it 
c o m p l e t e l y  [1]. The c o m m o n e s t  componen t  of the  o i l s  which have  been  s tud ied  is  l i no le i c  ac id  [2, 3], whi le  in our  o i l s  
o le ic  ac id  p r e d o m i n a t e d .  

We have d e t e r m i n e d  the  fat ty  ac id  compos i t i on  of the  o i l s  of wild a lmonds  and have  c o m p a r e d  i t  with the fat ty  
ac id  compos i t i on  of cu l t iva ted  a lmonds ,  showing the  pos s ib i l i t y  of us ing  the  oil  e x t r a c t e d  f r o m  wild a lmonds  in 
m e d i c i n e .  The oil  of the  above  m e n t i o n e d  s p e c i e s  of wild a lmonds  was  e x t r a c t e d  with  e the r .  In o r d e r  to  c o m p a r e  
the  m a i n  ind ices  of t h e s e  o i l s  and t h e i r  fa t ty  ac id  compos i t i on ,  the  oil of A. c o m m u n i s  ( common  almond) was obta ined 
in the  s a m e  way. The  oil  con ten t s  of the  seeds  of al l  four  s p e c i e s  of a lmond  can  be  seen  f r o m  the  f i g u r e s  in Table  1. 

Tab le  1. C h a r a c t e r i s t i c s  of Almond  Seeds  

Species of almond 

A. eommunis 
A, spinossisima 
A. bucharica 
A. Pet ounnicovii 

Oil content, % 

seed kernel 

28.9 50.2 
27.55 47.35 
27.72 48.90 
24,84 45.35 

husk 

0.55 
0,64 
0:51 
0.4 

Ratio' of the 
weights of 
the kernel 
and the 
husk 

1,1 
1,7 
1,8 
1,5 

The k e r n e l s  of a l l  the  s e e d s  w e r e  r e a d i l y  s e p a r a t e d  f r o m  t h e i r  husk.  The oil  and the fa t ty  ac ids  i so l a t ed  f r o m  
t h e m  by a s t anda rd  me thod  [4] a r e  c h a r a c t e r i z e d  by the ind ices  g iven in Tab le  2. The f a t t y - a c i d  c o m p o s i t i o n s  of the  
o i l s  ( table 3) w e r e  d e t e r m i n e d  by g a s - l i q u i d  c h r o m a t o g r a p h y .  

Tab le  2. C h a r a c t e r i s t i c s  of Almond  Oils  and T h e i r  Fa t ty  Ac ids  

I n d ex  

Density 
Absolute viscosity 

Refractive index 
Saponification number 
Hehner number 
Neutralization number 
Mean tool wt of the acids 
l()dine number 
Thiocyanogen number 

Content of 
unsaponifiables 
unsaturated acids 
by Bertram's 
method 

Neutralization number 
of the saturated acids 

Mean tool wt of the 
s a t u r a t e d  acids 

Unit of 

g/ml 
cP 

mg KOH]g 
% 

mg KOH/g 

%I2 

% 

% 

mg KOH/g 

A. cOrrlrrlUtlis 

oil fatty 
acids 

3"241 = 

1.4650] -- 
190.05 - -  

- 2 , ~ 5  
-- [266.04 

101.791105.0~ 
83.611 84.0{ 

/L ' 
206.2 

I 272.1 

i A. spinossisirn~ k. bucharica A. Petounnicovil 

fatty oil fatty oil f a t t y  
oil acids acids acids 

i 

-- L91421 -- 912( -- 0.915374.91 74o%]' :5.01 

I. 4723 467~ • 4680 
194.49 93.00J q .01 
95.47 21~.4 95.13 .)12,17 '5_~.17 212.91 

266.0 ~64.5 263.6 
0,.0 ,o0.0 
81.6 83.1 84.21 10.9 83,75 

0.25 -- 0.13 -- 0.51 -- 

- -  1 0 . 0 9  / - -  6 . 3 9  4 . 3 5  
/ 

- 120201 - L20509 :07° 
- L 2 7 8 . 0 / -  1273.  275.0 

We s e e  f r o m  Table  3 that  the  a lmond  o i l s  a r e  c h a r a c t e r i z e d  by a high conten t  of o le ic  acid,  c o n s i d e r a b l y  l e s s  
l i n o l e i c  acid,  and a v e r y  s m a l l  amount  of s a t u r a t e d  ac ids .  
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Table 3. Fatty Acid Compositions of Almond Oils 

Fatty  Acids 
A. commu- A..sp.inos- A.b.ucha- 

ms s s ma r ca 

Capric 
Undeeyl ic  
Palmitic 
Stearic 
Oleic 

Linoleic 
Linoleuic 

of  the  saturated acids 
Z of  the  unsaturated acids 

~,41 
6,5 
1.4 

64.7 
231r 
2:3 
9:3 

90:7 

~.0 O. 3 
6.9 ~.5 
2,1 0,6 

66.3 67.9 
21~6 24 3 
2.1 1:4 

1O.0 6:4 
90:0 93.6 

A. Peloun- 
nicovii 

0,1 

0.7 
66,4 
27.3 
1.9 
4',4 

95.6 

The t r ig lycer ide  composit ion of the oils was calculated from the rule  of random dis t r ibut ion of fatty acid rad ica l s  
without the introduction of Kar tha ' s  l imi ta t ions  [5] (Table 4). 

Table 4. Glyceride Compositions of 
Almond Oils 

A. commu- A. spinos- A. bflcha- A..Petoun- 
Triglyceride his s stma r ca n coy 

GiSSU ~3 2.70 1.10 0.53 
GISUU 22:6 24.00 16.80 11.80 
GIUUU 74,4 72,30 81,90  87.59 

Note .  Gl represents the  glyceride radical, S the radical 
of  a saturated acid, and U the radical o f  an unsaturated acid. 

The f igures  given in Table 4 show the s imi la r i ty  in composit ions of the oils of all four species  of almond. 
The differences between the individual values  are within the l imi t s  of fluctuation of the indices of the oil f rom the 
seeds of a single species growing in different regions.  These divergencies  are  within the range given in the State 
Pharmacopeia  Standards [6] (Table 5). 

Table 5. Results  of a compar i son  with the State Pharmacopeia  Standards 

Units  of  State Pharmaco- I A. spinos- 
measurement paial Standard ] sisima Index 

I 
A. bucha- ] A. Petoun- 

rics I nicovii 

0,9142 I 0,9120 0.70 0,78 
193,00 195.01 
99.5 95~9 

I 

Density g/ml 0 913--0 918 0.9153 
Acid number I rag KOH/g not  > 2 ' , 5  0180 
Saponificat ion number I m g  KOH/g 190- -195  194:49 
Iodine number I %12 93--102 97~6 

1 

Having de termined the physical proper t ies  of the oils that we were studying and having tes ted them for purity 
and authenticity as laid down by the State Pharmacopeia  of the USSR, we came to the conclusion that they satisfy the 
r equ i remen t s  set for medicinal  almond oil in all respects .  

An important  react ion is the tes t  for hydrocyanic acid, whose presence  depends on the method used in isolat ing 
the oils,  in pa r t i cu la r  on whether the almond ke rne l s  present  were in contact with water,  s ince the amygdalin presen t  
in the kerne l  hydrolyzes under  the action of water  with the formation of free hydrocyanic acid. In the oi ls  obtained, 
the react ion for the presence  of hydrocyanic acid was negative. Tests on the toxicity of the oils isolated f rom the 
three  species  of wild almond were ca r r i ed  out in the Pharmacology and Chemotherapy Laboratory of the Inst i tute  
of the Chemistry of Plant Substances, AS UzSSR. Results of the tes ts  involving single and repeated adminis t ra t ion  of 
the oil gave no indications of toxicity in animals ;  the oils of the wild a lmonds did not differ with respect  to the i r  
pharmacological  indices f rom the oil of cultivated almonds.  

Since the fatty acid composit ions of the oils of wild and cult ivated almonds are  identical,  a re  not toxic, and 
satisfy the s tandards  of the State Pharmacopeia  of the USSR, we may recommed that these oi ls  obtained by this  
extract ion method be used in medicine.  

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

Production of the oil. Almonds were cracked open, and the kernel  was separated f rom the husk and ground in 

411 



a mil l .  The m a s s  obtained was ext rac ted  with pet ro leum ether  having bp 70-100 ° C. The m i s c e l l a  was f i l tered,  the 
solvent was d is t i l led  off in a cu r r en t  of ine r t  gas, and the oil was dr ied under  vacuum. 

Reaction for  hydrocyanic acid. About 5 g of the oil was heated in a porcela in  dish with 5 ml of ammonium sulfide 
and a small  amount of ammonia with s t i r r ing  until the smell  of ammonium sulfide had disappeared.  The liquid was 
diluted with water  and f i l t e red  into a tes t  tube where it was acidified with HC1, and a few drops of f e r r i c  chlor ide were  
added. We did not observe  any intense red  colorat ion due to the format ion of ammonium thiocyanate.  

Determina t ion  of the ignition t e m p e r a t u r e  of the oils. The ignition t e m p e r a t u r e s  of the ext rac ted  oils  were  
de termined  in a closed v e s s e l  according to GOST [State Standard] 6356-52; in all samples  it was 236-239 ° C. 

CONCLUSIONS 

1. The oils of wild almonds are  very  s i m i l a r  in fatty acid composit ion and physical  and chemical  p roper t i e s  
to the oil of cult ivated almonds. 

2. The oils of Amygdalus buchar ica  and A. Petounnicovii  have a higher  content of t r iunsa tura ted  g lycer ides  than 
the oil of cult ivated almonds.  

3. The rep lacement  of cold p re s s ing  of almond kerne l s  by low- tempera tu re  extract ion does not adverse ly  affect 
the quality of the oils .  They do not contain any hydrocyanic acid and, according to pharmacologica l  tes ts ,  can be 
recommended  as medic inal  oi ls .  
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