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A B S T R A C T  

Large popu la t i ons  of  Pistacia grow wild in dif- 
f e ren t  parts  of  Iran.  The  frui ts  of  two  species, namely ,  
Pistacia atlantica Subsp.  mutica and P. atlantica 
Subsp.  kurdica are c o n s u m e d  by the  nat ives  because 
of  the  h igh c o n t e n t  of  oil in kernels  and  ou te r  skin 
layers. The  kernels  of  b o t h  species are r ich in oil 
(over  50%), and  the  oil c o n t e n t  in the  ou t e r  skin layer  
of  P. atlantica Subsp.  kurdica is 63% and in the  o the r  
var iety 30%. Unsapon i f i ab le  m a t t e r  and  fa t ty  acid 
compos i t i ons  of  the  oils were d e t e r m i n e d  and the  
results  c o m p a r e d  wi th  the  oil f rom Pistacia vera L. 

I N T R O D U C T I O N  

Pistacia species are ind igenous  to Iran.  C o m p o s i t i o n  of  
the  oil of  kernels  of  the  cu l t iva ted  var ie ty  (P. vera L . )  and 
the  s t ruc tu re  o f  the  glycerides  have been  d e t e r m i n e d  (1-4).  
Pistacia atlantiea Subsp.  kurdiea and P. atlantica Subsp.  
mutiea, grow in large popu la t i ons  in the  wes tern ,  cen t ra l  
and  eas tern  par ts  of  Iran (5).  The  nu ts  f rom these p lan ts  are 
used by  the  nat ives  as food  af te r  gr inding and  mixing  wi th  
o t h e r  ingredients .  

In this  pape r  we r epo r t  the  chemica l  inves t iga t ion  of  the  
f ixed oil of  the  kernels  and ou t e r  skin of  the  t w o  species. 
C o m p a r i s o n  is made  of  the  data  f rom this  s tudy  wi th  t ha t  
of  P. vera L. 

M A T E R I A L S  A N D  M E T H O D S  

The  samples  of  Pistacia atlantica Subsp.  kurdica were 
col lected f rom S h a h a b a d  G h a r b  in K e r m a n s h a h  province  
and  P. atlantica Subsp.  mutiea f rom Zahedan  in Balu- 
ches tan  province.  The  vouche r  spec imens  were p repared  
and  a u t h e n t i c a t e d  as P. atlantica Subsp.  kurdica and 
mutiea. The h e r b a r i u m  samples  were kep t  in the  School  of  
P h a r m a c y ,  Univers i ty  of  Tehran ,  Iran.  

The  nu t s  were f rozen.  The  ou t e r  skins were r emoved  and  
weighed.  The  ha rd  shells were c rushed  and  the  kernels  were 
weighed separa te ly .  The  ra t io  of  the  kernels  to  shells and  
o u t e r  skins were ca lcula ted .  Af te r  mois tu re  d e t e r m i n a t i o n ,  
the  dried sample was used for  ash de t e r m i na t i on .  The  
comple te ly  whi te  ash was t es ted  for  solubi l i ty  in 1 N He1. 
Fo r  d e t e r m i n a t i o n  of  oil, 100 g of  the  ou t e r  skins and  100 g 

of  the  kernels  f rom each  sample  were g round  and  ex t r ac t ed  
in a Soxhle t  appara tus  wi th  p e t r o l e u m  e the r  (bp  40-60  C) 
for  6 hr. The  residues were g round  again to a fine p o w d e r  
and  ex t r ac t ed  for  6 hr.  The  two ex t r ac t s  were c o m b i n e d  
and  the  solvents  r emoved  u n d e r  r educed  pressure at 38 C, 
t hen  cooled  and  weighed.  

F a t t y  acid m e t h y l  esters were fo rmed  f rom the  ex t r ac t ed  
t r iglycerides  by t ranses te r i f i ca t ion  in m e t h a n o l  wi th  p- 
t o luenesu l fon ic  acid as ca ta lys t  (6).  These fa t ty  acid m e t h y l  
esters were ana lyzed  using a Var ian  Aerograph  2800  gas 
c h r o m a t o g r a p h  equ ipped  wi th  a f lame ion iza t ion  de t ec to r  
and  a 3 m m  in te rna l  d i amete r  x 3 m stainless steel  coi led 
tube ,  packed  wi th  20% DEGS on C h r o m o s o r b  W acid- 
washed ,  60-80 mesh  and  ope ra t ed  u n d e r  the  fo l lowing  
cond i t ions :  t e m p e r a t u r e  of  the  c o l u m n  185 C, de t ec to r  220 
C, and  inle t  oven 210  C. The  f low rate of  carr ier  gas (N2)  
was 20 ml /min .  The  iden t i f i ca t ion  of  fa t ty  acids were based 
on  the i r  r e t e n t i o n  t ime.  This  was d e t e r m i n e d  previously  by  
analysis of  s t andard  mix tu re s  u n d e r  the  above condi t ions .  

RESULTS AND DISCUSSION 

The c o m m o n  names  for  b o t h  species of  Pistacia used in 
this  s t udy  are Bene and  Cha t l angush ,  bu t  in every region 
the  nat ives  use local names.  The nu t s  of  Pistacia atlantica 
Subsp.  mutica are r o u n d t o  oval, s o m e w h a t  flat ,  0.5-0.9 m m  
x 0.5-0.7 m m  in d iameter ,  covered wi th  a r a the r  dry skin 
which  could be easily r emoved  by  pressing be tween  fingers. 

The  colors were dark  green (good qua l i ty )  to  b r o w n  (.low 
qual i ty) .  The  nu t s  of  P. atlantica Subsp.  kurdica are small ,  
r o u n d ;  0.5 m m  in d iameter .  The  color  of  the  nu ts  was dark  
green,  and  the  o u t e r  skin was sof t  and  oily.  Table  I shows 
the  c o m p o s i t i o n  of  the  ou te r  skin and  kernel  oil of  b o t h  
species. 

The  moi s tu re  c o n t e n t  of  the  kernels  was low,  2.6-2.7%; 
the  ash c o n t e n t  was 2.7%, comple t e ly  soluble  in N He1. The  
ou te r  skin of  P. atlantica Subsp.  kurdica compr i sed  30% of 
the  whole  nuts ,  and  yie lded up  to  63% oil. The nu t s  wi th-  
ou t  the  ou te r  skin con t a ined  50.5% kernels  and  49 .5% 
shells. The  kernels  of  this  species y ie lded 54% oil, and  
the re fo re  the  to ta l  oil o b t a i n e d  f rom whole  nu t s  was 48%. 
Pistacia atlantica Subsp.  mutica c o n t a i n e d  25.4% kernels  
and  50.9% shells. The  kernels  of  this  var ie ty  c o n t a i n e d  57% 
oil, and  the  to ta l  oil in the  nu t s  was 31.5%. The ha rd  shells 

TABLE I 

Characteristics of Pistacia Nuts 

Wt. of Moisture in 
100 nuts Kernel kernel 

Name Shape (g) (%) (%) 

Unsaponifiable 
Oil content content of oils 

Ash in 
kernel Kernel Outer skin Kernel Outer skin 

(%) (%) (%) (%) (%) 

P. atlantica 
Subsp. mutica Hazlenut 5.51 25.40 2.70 
P. atlantica 
Subsp. kurdica Hazlenut 6.56 18.73 2.60 
P. vera L. (1) Almond 78-136 48-55 3.3-4 
P. vera L. (1) Hazlenut 85-125 44-50 3.14.1 

2.70 57 30.10 0.49 1.58 

2.70 54 63 0.49 1.54 
--- 55-57 --- 0.54 --- 
--- 56-58 . . . . . . . . .  
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TABLE II 

Fatty Acid Composition of Kernels and Outer Skin Oil of 
Pistacia atlantica Subsp. mutica and kurdiea 

Pistacia atlan tT"ca 
subsp, rnutica 

Pig tacia a tlan tica 
subsp, kurclica 

Acid Kernels Outer skin Kernels Outer skin 

C14:0 0.06% 
C16:0 12.20 
C18:0 2.20 
C20:0 Trace 
C16:1 1.90 
C18:1 50.40 
C20:1 - - -  

C18:2 32.80 
C18:3 0.40 

0.03% 0.07% 0.01% 
24 12.48 24.50 

2.10 2.50 2.20 
Trace --- Trace 
12.80 1.53 6.80 
55.80 57 54.79 

0.1o . . . . . .  
4.50 25.80 11.30 
0.70 0.50 0.40 

of  b o t h  species were free of  oil. 
The  fa t ty  acid co m pos i t i on  of  the  oils is p resen ted  in 

Table  II. The  fa t ty  acid compos i t i on  of  species of  o the r  
varieties of  Pistacia nu t s  has been r epo r t ed  e lsewhere  
(4,7,8) .  In Table  I the  a m o u n t  of  unsapon i f i ab le  m a t t e r  of  
indiv idual  oils has been l isted a long wi th  t ha t  of  the  oil 
f rom P. vera L. The di f ferences  in the  a m o u n t s  of saponi-  
l iable  m a t t e r  in the  kerne l  and  ou t e r  skin oils were n o t  
s ignif icant  be tween  varieties.  The unsapon i f i ab le  m a t t e r  in 
ou t e r  skin oils of  b o t h  species was high,  a p p r o x i m a t e l y  
three  t imes  t h a t  of  kerne l  oil. 

The  oils f rom kernels  of  b o t h  species were s imilar  in 
fa t ty  acid compos i t i on ,  bu t  the  c o n c e n t r a t i o n s  o f  unsa tu-  
ra ted  f a t ty  acids, name ly  oleic and  l inoleic,  were s o m e w h a t  
d i f fe ren t  (Table  If). The  oils f rom the  ou t e r  skin of  b o t h  
species were similar in f a t ty  acid compos i t i ons ,  bu t  the  
c o n c e n t r a t i o n  o f  pa lmi to le ic  in the  oil of  P. at lantiea Subsp.  
mut i ca  was twice  than  the  subsp,  kurdiea,  and  the  l inoleic 
acid c o n t e n t  in the l a t t e r  species was more  t han  twice  t ha t  
of  the  f o r m e r  species. 

The  oil f rom ou te r  skin of  b o t h  species con t a ined  twice 
the  pa lmi t ic  acid c o n t e n t  of  the  kernel  oil. The  di f ferences  
in pa lmi to le ic  acid c o n t e n t  in kernel  oil and  ou te r  skin oils 
were s ignif icant .  Kernel  oil is rich in l inoleic acid, and  the  
c o n c e n t r a t i o n  of  this acid in ou te r  skin oil is lower.  
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