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T t i E  f r u i t  of the M a m e y  [ C a l o c a r p u m  m a m n l o s u m  

(L. )  P ie r re ,  f a m i l y  Sapo taeeaeJ  is well  known  in 
a l l  the  t r o p i c a l  reg ions  of Mexico. The f r u i t  is 

()void in  shape,  r a n g i n g  f rom 300 to 60() g r a m s  in 
weight ,  a n d  g rowing  as l a rge  as (i inches  a long  the 
m a j o r  axis  and  to 4 inches a long  the m i n o r  axis.  The  
f r u i t  is covered  b y  a ye l low lo b rown  h a r d  peel. Be- 
nea th  the  peel  is the  p u l p y  f ru i t ,  r ed  in color, hav ing  
a del ica te ,  c h a r a c t e r i s t i c  f lavor.  The f r u i t  is cu l t i va t e d  
for  the  pu lp ,  which  is ea ten  as a seasonal  f resh  f ru i t ,  
e i the r  a lone or  wi th  o the r  f r u i t s  in cockta i l s  and  sal- 
ads. I m b e d d e d  in the  p u l p  is a large ,  ()void seed, 
r o u g h l y  2 b y  3 inches we igh ing  f rom 3() to 90 grams .  
The ke rne l  of the  seed is covered  b y  a ha rd ,  smooth,  
th in  shell ,  b r o w n  in color, w i th  a pcbb led ,  g r a y i s h -  
whi te  segment  c o m p r i s i n g  rough ly  one-s ix th  of i ts 
area .  The kerne l  w i th in  th is  shell  is a ye l lowish  whi te  
ovoid which  can eas i ly  be sp l i t  in ha l f  l o n g i t u d i n a l l y .  
The ke rne l  has a b i t t e r  f lavor and  gives off a s t r ong  
odor  of b e n z a l d e h y d e  s im i l a r  to t ha t  of a lmonds  (1) .  

The t ree  and  f r u i t  of the  m a m e y  are  well  de- 
sc r ibed  in the  Mexican  bo tan i ca l  l i t e r a t u r e  (1) .  The 
t ree  is c u l t i v a t e d  in va r ious  p a r t s  of Mexico and  
grows wi ld  in most  of the  t rop i ca l  a r ea s  of Mexico, 
( ' e n t r a l  Amer i ca ,  and  the Ant i l les .  

J a m i e s o n  r epo r t s  a s t u d y  of the oil f r om m a m e y  
.seeds o b t a i n e d  f rom t l o n d u r a s  (2) .  l i e  r e p o r t s  the  
seeds as be ing  6 to 8 era. long and  2 to 3 cm. in 
d i a m e t e r  at the l a rges t  point .  These seeds of J amie -  
son were  smal l  and  not  t y p i c a l  of the  seeds f rom tile 
more h igh ly  p r i zed  c u l t i v a t e d  v a r i e t i e s ;  t hey  even 
a p p e a r  smal l  as c o m p a r e d  to man.v of the  wi ld  var i -  
(,ties which have been encoun te r ed  in A r m o u r  Re- 
search F o u n d a t i o n  fie, ld work. J a m i e s o n  r e p o r t s  a 
y ieM of 57% oil and  the  fo l lowing  c o n s t a n t s :  

Specific Gravity 25/25 ........................................ 0.9105 
Refractive Index ................................................. 1.4652 
Saponification Number ...................................... 189.5 
Iodine Number .................................................... 70.2 
RMV Value .......................................................... 0.15 
I?olenske Value .................................................... 0.30 
Aeetyl Number .................................................... 12.2 
Unsaponifiables ................................................... 1.39 
Saturated Acids ................................................... 30.37 
Unsaturated Acids .............................................. 63.73 
Oleic Acid ............................................................. 52.15 
Linoleic Acid ........................................................ 12.88 
]?almitic Acid ....................................................... 9.4 
Stearic Acid ......................................................... 20.95 
Arachidic Acid ..................................................... 0.02 

The m a m e y  is also known b y  the fo l lowing  names  
in Mexico : " z a p o t e "  ; " z a p o t e  m a m e y "  ; " z a p o l e  
c o l o r a d o " ;  " n m m e y  ( ' o l o r a d o " ;  " h a a z " ;  " e h a e a l  
h a a z . "  S e v e r a l  o the r  f r u i t s  a re  also known as 
" z a p o l e s , "  b u t  as the  more  common name for  C. 
m a m m o s u m  is malney,  no real  ( l i i l i cu l ty  is caused b y  
th is  s i m i l a r i t y  in names,  l l o w e v e r ,  in S o u t h e r n  Mex- 
leo, the  t e rm  m a m e y  is f r e q u e n t l y  a p p l i e d  to " M a r e -  

I Ex t rac t  f rom laboratory  s ludies  of Mexican Natura l  Resources as 
pa r t  of the i~[exican indus t r i a l  development  p rogram conducted by the 
A r m o u r  Research F o u n d a t i o n  of I l i n o i s  Ins t i tu te  of Technology under 
the sponsorship  of the Banco de Mexico, S. A. This  series of papers  
reports  the resul ts  of inves t iga t ions  designed to establish the proper t ies  
and character is t ics  of va r ious  na t ive  Mexican oils which are not., at  
present., p roduced on a commercial  scale. 

lnea a m e r i c a n a , "  and  care  mus t  be exerc ised  in th is  
reg ion  to avo id  confusion.  

Experimental 
The sample  of f r u i t  used  in these s tud ies  was pu r -  

chased in the  mar!~et in Mexico City,  hav ing  been 
grown in Guer re ro ,  and  was of a l a rge  ext ra- f ine  var i-  
ety. The seeds were removed  from the f ru i t ,  the 
shell  of the seed remove(l,  and  the kerne ls  a i r -d r i ed .  
Tile d r i ed  kerne l s  were  then  g r o u n d  in a Wi l ey  mil l  
and  f u r t h e r  d r i ed  to remove the i r  n a t u r a l  nmisture .  
Q e a n t i t a t i v e  ex t r ac t i ons  were  lhen  made  in Soxhle t  
ex t r ac to r s  us ing  p e t r o l e u m  e the r  (B.P.  30~176 
T r ip l i c a t e  d e t e r m i n a t i o n s  gave a y M d  of 49.9% oil 
based  on the d r y  weight  of kernels .  

Samples  of oil e x t r a c t e d  b y  p e t r o l e u m  e ther  were 
a pale  ye l low in color, wi th  an  a lmond- l ike  odor  and a 
s l igh t ly  b i t t e r  taste.  On s t a n d i n g  at room t empera -  
t a re ,  the oil r e m a i n e d  f luid for  severa l  weeks before  
depos i t i ng  a n y  s t ea r in - l ike  so l ids ;  b u t  on s l ight  cool- 
ing the  en t i r e  oil sol idif ied and  r e m a i n e d  solid at  
room t e m p e r a t u r e .  The odor  a n d  taste  of the  oil a re  
u n d o u b t e d l y  due to the presence of a m y g d a l i n  or 
an a m y g d a l i n - l i k e  g lycos ide .  

The phys ica l  c ha r a c t e r i s t i c s  of the oil were deter-  
mined  by  A.O.C.S.  Methods  (3)  and  the resu l t s  a re  
g iven in Tab le  I. 

T A B L E  [ 

Physical Characteristics of Oil From Mamcy Seeds 

Specific Gravity 25/25 ..................................... 0.9128 
Refractive Index N!' ........................................ 1 4690 
Melting Point .................................................... 8.0 ~ 
Melting Point of Fatty Acids .............. : .......... 46.6~ 

The 
mined  
p o r t e d  

chemica l  c h a r a c t e r i s t i c s  of the oil were deter-  
b y  A.O.C.S.  Methods  (3)  a n d  the resul t s  re- 
in  Tab le  I i .  

T A B L E  J I  

Chemical Characteristics of Oil From Mamey Seeds 

Saponification Number ...................................... ] 88.4 
Acid Number ....................................................... 1.41 
Unsaponifiables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.83 
Iodine Number (Wijs 1 hr.) .............................. 73.5 
Thiocyanogen Number ....................................... 54.1 
Acetyl Number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.9 
Saturated Fatty Acids ....................................... 36.87 

The compos i t ion  of the  oil was ca l cu la t ed  f rom the 
iodine  a n d  th iocyanogen  n u m b e r s  acco rd ing  to A.O. 
C.S. Methods  (3) .  The r e su l t s  a rc  r e p o r t e d  in Table  
I l L  

T A B L E  I I [  

Composition of Oil of Mamey (%) 

Linoleic Acid as Glycerides ................................... 23.8 
Oleic Acid as Glycerides ......................................... 37.5 
Saturated Glycerides .............................................. 36.8 
Unsaponifiables ...................................................... 1.8 

The compos i t ion  of the  s a t u r a t e d  f a t t y  ac id  f rac-  
t ion wil l  be r e p o r t e d  in a subsequen t  p a p c r .  
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Discussion 
The oil of the mamey seed is an impor tan t  poten- 

tial source of high quali ty vegetable oil for soaps 
and cosmetics as well as for  other uses. At the pres- 
ent time, with the major  pa r t  of the mamey crop 
being used as a fresh f ru i t  for domestic consulnption, 
it is impractical  to (,olle(,t tile seed for oil production. 
While some unsuccessful a t tempts  have been ma(le to 

�9 preserve the fruit ,  it is entirely possible that  sneh a 
process will be developed, and ill this event consid- 
erable quanti t ies of otherwise useless waste product  
will be available for  oil pro(tuction f rom the seed. In 
addition, there is a substant ial  amount  of wild mamey 
in various par ts  of Mexico that  could be gathere(1 for 
oil production from the seed. The tree is reputed to 
y M d  from 100 to 200 frui ts  per season. This yield, 
in view of the relatively high unit weight of the see(t 
and its high oil content, makes tile product ion of the 

oil f rom wild plants  more feasible than from many  
other wild oil-bearing seeds, especially in those areas 
where the trees are not too widely scattered. Another 
possible source of the oil is from culls and overpro- 
duction in those areas now cultivating nmmey for the 
fruit markets. 

Summary 
The ph.~:sical and chemieal characterist ics of the oil 

(If the f ru i t  of the mare%" [('alocarlnrm. mamntosum 
(L.) Pierre] have been reported.  

The composition of the oil has been calenlated. 
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C ( )MSiEt lCIAL refinip.g of oils bv the centr i fugal  
method has given ample cvi('lence of higher 
efficiencics and yiehts over the batch method. 

l)ifficulties encountered in the refining of certain ex- 
t racted soyhean oils by  the Official A.O.C.S. cup 
method have st imulated considerable research amt 
investigation on tile development of a laboratory cen- 
t r i fugal  method which would give results comparable 
to those obtained from commcrcial  operations. 

Most of the work has been done by the Refining 
Coinmittee of tile A.().C.S. and through the efforts 
of this comnfittee a number  of centr i fugal  methods 
have been proposed and studied. The centr ifugal  
method was an obvious choice because it pernlits com- 
pact ing the soap stock, thus overcoming the effect 
of watery  or sloppy foots, and results in efficient 
draining of the clear oil. The first proposal of a lab- 
oratory centr i fugal  nlelho(1 was that  presente(l by the 
Swift  and Company Research Laboratories  (1). They 
reported tile use of a centr ifuge in refiniug tests as 
an aid in obtaining quicker and bet ter  separation 
of the loots. Refinings were made in accordance wilh 
the tentat ive cup method. A portion of the oil-foots 
mixture  was then poured into a pear-shaped con- 
tainer  and the container swirled in t h e  centrifuge 
to settle and cornl)act t h e  foots. The clear oil was 
drained and weighed. The repor t  of the Refining 
Committee 1941-1942 (2) covered a eomplete s tudy 
of a modifi(,ation of the suggested method. Much of 
this work was (lone by the Regional Soybean Lab- 
oratory which recommended the use of 30 ~ B6 alkali 
in five times the theoretical amount  necessary to neu- 
tralize the free fa t ty  acid. The high Baume lye was 
considered necessary to avoid water  ill thc oil to 
even a greater  extent than  when grav i ty  settling was 
used. Refining was done in the bronze centrifugal  
trunion cups using the regular  refining bath  appa-  

* P r e s e n t e d  a t  22nd fall me:ring,  American Oil Chemists'  Society, 
New York City. Nov. 15-17, 1948, 

ratus. S t i r re r  blades were cut to permit  insertion 
into the cups and a wooden yoke fashioned to secure, 
the cups in place. The oil was freed f rom the foots 
by ecntr i fugat ion at 2,800 R.P.M. in an Internat ional  
Centr i fuge size 1, Type  SB. 

This method was tested on six solvent extracted 
oils at tile Regional Soybean Labora tory  and two 
of these oils (No. 3 and No. 4) sent out as collabora- 
tive samples to six iudependent  laboratories.  Their  
results arc tabula ted  in the commil tce 's  report.  Con- 
elusions drawn from the collaborative work are sum- 
marized as follows: " Inspec t ion  of the results reveals 
that neither of the samples tested caused the type of 
difficulty oflen eneountered with the A.O.C.S. method 
with soh'ent  extracled oils. For  this reason they can- 
not be eonsidered ~he most stringerit test of the 
method as fa r  as overcoming the difficulties of soft 
or sloppy foots. (In sample No. 3 only three out of 
six laboratories checked well by  the centr ifugal  
method while all six agreed when the A.O.C.S. method 
was used. On sample No. 4 four  out of six agreed 
well by the centr i fuge method and with the, A.O.C.S. 
method four  out of six agreed wel l :"  Conclusions 
in the repor t  were:  "These  reslllts cer tainly do not 
constitute any ovcrwhehning argument in favor 
of' the centrifuge metho(l. IIowever, consideration 
.,;houI(l be given to the fact that tim A.O.C.S. method 
is famil iar  an(l more slandardi; 'ed while the proposed 
melhod was beii~g carried out for  the first time with 
improvised equiplnent and unavoidable variations in 
cups and cen t r i fug ing . "  

The report  of tile Refining Committee (3) for 1942- 
19-.t.'/ gives Ill(, results up to that  date on work out- 
lined at the previous meeting held April  24, 1940, 
at the Regional Soybean Products  Laboratory.  The 
report  presents data on the refining of 12 oils by  
hoth the centrifl~gal and A.O.C.S. official methods. 
The stateInent is made that  the centr i fugal  method 
has given firm foots for  all oils and offers a sure 


