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ABSTRACT 

A l m o n d s  of n ine  d i f fe ren t  I ran ian  cult ivars were 
s tudied.  The charac ter i s t ics  of  a l m o n d  nu t s  and  al- 
m o n d  oils f rom these  cult ivars were de t e rmined .  They  wt of 100 nuts Oil/kernel Oil/nut 
also were s tud ied  for  possible de t e r io ra t ion  of  the i r  No. Local name g % % 
oils dur ing  long storage t ime.  A l m o n d  nu t s  f rom some 1 Mama ee 519.6 60.0 20.4 
cul t ivars  showed  s ign i f ican t  differences.  The varia- 2 Moheb alee 199.1 61.4 35.3 
t ions  f o u n d  in the  oil  charac ter is t ics  of  d i f fe rent  culti-  3 Ta je r ee  475.4 58.7 12.7 
vars are no t  def in i te ly  due to varietal  differences.  The 4 Mona gha ( f ragi l i s )  a 194.1 55.4 31.7 

5 Pasta ee 230.2 61.3 18.0 
ma jo r i ty  of  these  data  does n o t  agree wi th  t ha t  f ound  6 Haj Mir za ee 484.1 54.8 18.4 
in l i te ra ture .  Acid and  perox ide  values are very low in 7 Sa fa ree 279.1 61.7 20.4 
b o t h  3 and  12 m o n t h  old  samples,  p rov ing  the  good  8 b Mama ee 276.4 45.9 14.7 

9 b Kad kho da ee 214.0 57.6 31.3 
keep ing  qua l i ty  of  a l m o n d s  wi th  regard to the i r  oil 
c o n t e n t .  

INTRODUCTI  ON 

A l m o n d  tree,  Amygdalus Communis L. (Prunus amyg- 
dalus Stokes), is d i s t r ibu ted  widely in m a n y  areas of  Iran.  
There  are several cul t ivars  wi th  var ious bo tan ica l  fea tures  
and  d i f fe ren t  e c o n o m i c a l  values. It  is, t he re fo re ,  i m p o r t a n t  
to  es tab l i sh  the i r  bo tan ica l  character is t ics ,  to  see if t hey  
show signif icant  varietal  d i f ferences ,  and  to  examine  the i r  
lipids to f ind  ou t  if  the  resul ts  agree w i th  those  r epo r t ed  in 
l i te ra ture  (1-7) for  a lmonds  of o the r  origins.  

Since a l m o n d  nu t s  or kerne ls  are o f t en  s tored  for  several 
m o n t h s  before  c o n s u m p t i o n ,  the  samples  of n ine  cult ivars 
o b t a i n e d  f rom one  region also were e x a m i n e d  for the i r  sta- 
bi l i ty  to  fat de t e r io ra t ion  u n d e r  n o r m a l  s torage cond i t ions .  

MATERIALS AND METHODS 
Three  200  g nu t  samples  of  each  of  the  9 a l m o n d  culti-  

vars were c o u n t e d  and  shelled.  The shells and  kernels  were 
weighed separa te ly ,  a nd  the  wt of  100 nu ts ,  as well as the  
ra t ios  of  ke rne l  to  whole  n u t ,  were calcula ted.  

The  mois tu re  c o n t e n t s  of  kernels  were d e t e r m i n e d  ac- 
cord ing  to  the  c o m b i n e d  m e t h o d s  of  AOCS (8)  and  the  
In t e rna t i ona l  Union  of  Pure and  Appl ied  Chemis t ry  wi th  
some modi f ica t ions .  Kernels  (50  g) were weighed and  
g r o u n d  to  coarse par t ic les  in a mor ta r .  This was t r ans fe r r ed  
to a dry ing  dish; part icles  and  oil r ema in ing  on the  pest le  
and  in the  m o r t a r  were washed  wi th  p e t r o l e u m  e the r  and  
added  to  the  g round  sample .  The c o m b i n e d  sample  was 
dried in an a i r - forced oven at 103 -+ 2 C for  3 hr, cooled  in a 
des icca tor ,  and  weighed.  The dried sample  was g round  once  
more ,  dr ied again for  1 hr ,  cooled,  and  weighed.  This was 
r epea t ed  e n o u g h  t imes  un t i l  the  d i f ference  be tween  2 suc- 
cessive weighings was less t han  5 rag. 

For  d e t e r m i n a t i o n  of  oil c o n t e n t ,  the  g round ,  dried sam- 
ple above  was e x t r a c t e d  in Soxhle t  appa ra tus  wi th  pe t ro -  
l eum e the r  for  4 hr.  The residue was g round  to a fine pow- 
der and  e x t r a c t e d  once  more  overn ight .  The ex t rac t s  were 
c o m b i n e d ,  and  the so lvent  was r e m o v e d  by  Bfichi v a c u u m  
dis t i l la t ion appara tus .  The r e m a i n d e r  was dried at 103 + 2 C 
for 20 min,  cooled,  and  weighed.  

Refract ive  index  (n D) was d e t e r m i n e d  wi th  a Zeiss-Abbe 
r e f r a c t o m e t e r  at 40 C. D e t e r m i n a t i o n  of  unsapon i f i ab le  
ma t t e r ,  iodine  value, as well  as the  p r epa r a t i on  of  fa t ty  acid 
m e t h y l  esters,  was carr ied ou t  accord ing  to  Methods  28.63,  
28 .016 ,  and  25.58 of  the  Associa t ion  of  Official Ana ly t i ca l  
Chemis ts  (10) .  

In cult ivars no.  1-no. 5, two d i f fe rent  samples  were ex- 
a m i n e d  for  the i r  f a t t y  acid compos i t i on .  
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TABLE I 

Characteristics of Different Almond Nuts 

aExcept for no. 4, the other  cultivars have no scientific names. 
bNos. 8 and 9 have bitter kernels. 

Analysis  of  m e t h y l  esters  of  f a t ty  acids was carr ied ou t  
by gas l iquid  c h r o m a t o g r a p h y  (GLC) on  a 4 m m  inside 
d iamete r  x 2 m coppe r  c o l u m n  packed  wi th  20% die thyl -  
ene glycol succ ina te  on C h r o m o s o r b  W-A W 60-80  mesh.  
Tempera tu re s  used  were:  190 C for  c o l u m n  and  200  C for  

inlet  and  de t ec to r  ovens.  F low rates  were:  15 m l / m  N 2 as 
carrier  gas and  35 m l / m  H 2 w i th  350  m l / m  air for  f lame. 

Acid (free f a t t y  ac id)  and  perox ide  values were deter-  
m ined  in f resh oils e x t r a c t e d  f rom kernels  of  3 or 12 m o n t h  
old  nu t s ,  accord ing  to  Me thods  Ca 50-40 and  Cd 8-53 of  
AOCS. 

RESU LTS AND DISCUSSION 

Some bo tan ica l  charac te r i s t i cs  of  a l m o n d  nu t s  f rom the  
n ine  cult ivars are p re sen ted  in Table  I. Whereas bo tan ica l  
fea tures  of  a l m o n d  nu t s  such  as the i r  size and  shape,  shell  
hardness ,  the  ra t io  of  ke rne l  to  whole  nu t  (21 .7-57 .3%,  
ca lcula ted  f rom co lumns  4 and  5 of  Table I), and  the  wt of  
100 nu t s  (194 .1 -519 .6  g) compose  var ie ta l  charac ter i s t ics  
and  may  show s igni f icant  d i f ferences  in  var ious cult ivars,  
the  oil c o n t e n t  of  the  kerne ls  does  no t  differ  cons iderab ly ,  
excep t  for  cul t ivar  no.  8 wh ich  is m u c h  lower  (45 .9%)  t han  
those  of  the  o the r s  (55 .4-61 .7%) .  

Unsapon i f i ab le  m a t t e r  (0 .45-0 .67%) ,  ref ract ive  i ndex  
(1 .4617 -1 .4636 ) ,  and  iod ine  value (90 .1-97 .6)  of  the  sam- 
ples are shown  in Table  II. Not  all of  the  resul ts  o b t a i n e d  
for these  a lmonds  fall w i th in  the  respect ive  l imits  r e p o r t e d  
in l i te ra ture  (1-5).  The va r i a t ion  in f a t t y  acid c o m p o s i t i o n  
(Table  II) of the  samples  also did no t  agree wi th  wha t  is 
r epo r t ed  in the  l i t e ra tu re  (1-4)  for  a l m o n d s  f rom o t h e r  off- 
gins. The  I ran ian  a l m o n d  oils showed  lower  c o n t e n t  of  
myr is t ic  (only  t race)  and  s tear ic  (0 .4-1.4%) acids and  higher  
c o n t e n t  of  pa lmi t ic  acid (6.0-8.1%).  They  were d i f fe ren t  in 
t h e i r  c o n t e n t  o f  o l e i c  ( 6 7 . 6 - 8 0 . 8 % )  and  l inoleic  
(11 .9-24 .4%) acids. A c o m p o n e n t  wi th  r e t e n t i o n  t ime  simi- 
lar to  t h a t  of  pa lmi to le ic  acid was de t ec t ed  in measurab le  
a m o u n t s  (0.4-1.9%).  No o t h e r  f a t t y  acid could  be de tec ted .  
The di f ferences  exis t ing b e t w e e n  fa t ty  acid c o m p o s i t i o n  of 
each  two samples  of  a single var ie ty  were low in mos t  cases, 
bu t  the  resul ts  o b t a i n e d  for  var ious  cult ivars d i f fered signifi- 
can t ly  in some cases. F u r t h e r  s tudies  are needed  to  clarify if 
the  exis t ing  di f ferences  are due to  varietal  d i f fe rence  or 
o the r  factors .  

In Table  III, all samples  s h o w e d  very  low acid values 
(0 .021-0 .060%) ,  due to  low moi s tu re  c o n t e n t s  of  the  ker- 
nels  (2.7-4.6%).  The  pe rox ide  values were also very low 
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TABLE II 

Characteristics of Different Almond Oils 

Composition of fatty acids (Wt, %)a 

Unsaponifiable n40 
No. % Iodine value C16:0 C16:1 b C18:0 C18:1 C18:2 

t 0.45 1.4624 94.7 6.0 0.7 1.0 73.1 19.2 
8.1 1.2 1.0 68.5 21.3 

2 0.62 1.4628 96.8 7.8 1.9 1.4 68.7 20.2 
7.1 1.3 0.4 72.2 19.0 

3 0.53 1.4626 95.9 7.7 0.8 0.8 71.9 18.9 
8.1 0.7 0.5 72.9 17.8 

4 0.51 1.4632 97.4 6.6 0.8 1.1 67.6 23.9 
6.7 0.5 0.6 67.9 24.4 

5 0.67 1.4623 94.1 6.9 0.5' 0.6 74.3 17.5 
7.7 0.6 0.6 73.5 17.6 

6 0.56 1.4629 95.5 7.1 0.5 0.6 73.3 18.5 
7 0.46 1.4617 90.1 6.5 0.5 0.5 80.8 11.9 
8 0.50 1.4636 97.6 7.3 0.6 0.7 73.7 17.7 
9 0.57 1.4633 95.8 6.5 0.4 0.5 70.4 22.3 

aTraces of C14:0 were detected in some of the oils. 
bThe component had a retention time similar to that of palmitoleic acid (C16:1). 

TABLE III 

Data Concerning Keeping Quality 

Storage time Moisture Free fatty acid a Peroxide value 
No. months % of kernel % of oil meq/Kg oil 

1 12 3.6 0.02 0.0 
2 12 3.1 0.04 0.0 
3 12 3.7 0.03 0.0 
4 12 3.4 0.04 0.0 
5 12 3.6 0.04 0.0 
6 3 3.9 0.03 0.3 
7 3 2.7 0.03 0.2 
8 3 4.3 0.02 0.4 
9 3 4.6 0.06 0.4 

aCalculated as oleic acid. 

(0 .00-0 .39  m e q / K g  oil) in b o t h  3 and  12 m o n t h  old n u t s ,  
p rov ing  the g o o d  s tab i l i ty  o f  the i r  l ipid c o n t e n t  u n d e r  n o r -  
mal  s torage  c o n d i t i o n s .  
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