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Abstract 
The glyceride-type structures of seed fats f rom 

S. trijuga (Sapindaeae, Sm 28.0), S. trifoliatus 
(Sapindacae, Sm 12.6), and M. elengi (Sapotacae, 
Sm 29.6) were studied by the gravimetric azelao- 
glyceride technique. The seed fats f rom S. 
trifoliatus and M. elengi agreed well with the 
requirements of the Glyceride-Type Distribution 
Rule (GTDR).  The S. trijuga seed fat  however 
contained GSa - nil, GS2U - 25.2, GSU:2 - 34.1, 
and G U a - 4 0 . 7  percentage tools respectively 
against GTDR values of 0, 21.0, 42.5, and 36.5 
percentage tools. 

Structure  deviations from GTDR of the type 
shown by S. trijuga seed fat  have been designated 
as "HOC deviations" for obvious reasons and may 
probably be at t r ibuted to a new phenomenon 
termed high order eompositeness of fats, which 
is ult imately caused by the nonhomogeneity of fa t  
tissues. Since this phenomenon appears to be 
rather  widespread, a new constant, the HOC 
index, is suggested to denote the degree of HOC 
shown by specific natural  fats with reference to 
GTDR as the standard. The nature  of fur ther  
experimental evidence, required to establish the 
causative factors behind HOC variations, is also 
discussed in some detail. 

Introduction 

K 
A R T H A  F I R S T  REPOI~TED ( 1 - - 3 )  tha t  the glyceride- 
type structures of a large number of vegetable 

and animal fats, as determined by the gravimetric 
azelaoglyceride technique, agreed well with those 
calculated according to an empirical rule, GTDR. 
Init ial ly (1-3) GTDI~ held for about 20 GS:3--nil 
seed fats I with Sm 8-62 (saturated acids, molecules 
percentage) and GSa factor 2 0-22 (random-random 
distr ibution),  one fruiteoat  fat  (palm oil) of SM 54 
and GSa factor 8, plus five animal fats, of which three 
were mammalian depot fats with Sm 60-68 and GSa 
factor 7-10. 

GTDR was subsequently found operative for  
Mangifera indica seed fat  (4) of Sm 53 and GSa 
factor 15 and for Myristica beddomei seed fa t  (5) 
of Sm 62 and GSa factor 24. A more important  find- 
ing was that  GTDR hem for four  Myristicacae seed 
fats with Sm 74-95 and GSa factor nil, namely, two 
Myristica malabarica seed fats of Sm 82 and 74 (6,7), 
one Myristica attenuata seed fat  of Sm 77.5 (8),  and 
one Myristica fragrans seed fat  of Sm 92.6 (9). I t  
also held for a number of miscellaneous G S a -  nil 
fats with Sm below 30 (10)- -50  fats in all. 

As the studies were extended to seed fats from new 
genuses and families, a new, unexpected, and ra ther  
widespread t rend in glyceride s t ructure  was gradu- 

t G, S. U, and A stand for glyceryl, saturated acid, unsatura ted  
acid, and azelaic acid radica]s, respectively. 

GSa r andom--GSa  found has been termed the GS3 factor. 
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ally revealed. This par t icular  characteristic pat tern  
showed a deviation from GTDR requirements and has 
been noted in a substantial number of new fats. The 
first example was the seed fat  of Entad¢ pusaetha 
of the Leguminaeae family. This had Sm 17.4 and 
contained GSeU - 13.0, GSU2 - 26.0, and GUa - 61.0 
percentage tools against 8.5, 33.5, and 56.0, respectively 
(11). Exhaustive checking of the fa t  for  all hitherto 
known types of nonfa t ty  impurities which can in- 
terfere with azelaoglyeeride analysis established that  
the deviation was not caused by the presence of any 
nonfat  impurity.  In  G S a -  nil fats of Sm below 30 
all the current  ideas of glyceride structure, such as 
Vander  Wal's theory (12), Gunstone's theory (13), 
and the a-fl lipase theory (14) call for the same 
glyceride-type structure as GTDR. Hence the devia- 
tion was outside the scope of any present s t ructure 
theory. 

According to the ~-fl lipase theory, the glyceride- 
type s tructure of any natural  fa t  is practically the 
same as that  required by GTDR throughout  the range 
of na tura l  fats thus far  examined although the 
theoretical calculations to derive them are a good bit 
more involved. The configuration, however, can vary  
from 100% symmetry to 100% unsymmetrical  types 
in GSeU and the reverse in GSUe without causing 
any appreciable changes in the type structures. Hence 
the new trend is discussed in reference to the simple 
GTDR standard, par t icular ly  since it concerns only 
the type of structures at present. 

I t  has been shown earlier by direct isolation and 
analysis (15) that fats at different locations of the 
same morphologic tissues can show considerable varia- 
tions in component acid composition. These variations 
have been not only i rregular  but  also of different 
pat terns in different seeds and therefore did not 
lend themselves to statistical treatment.  Yet the 
studies established the theory that  possibly all natural  
fats are mixtures of component fats of differing fa t ty  
acid composition. When a composite fa t  is made by 
mixing equal proportions of two GTDR fats with 
different Sin, it  is observed that the glyceride s tructure 
of the composite can vary  from that  required by 
GTDR for a fat  of the same Sm as the composite. 

Only variations produced by the admixture of 
G S3 - -n i l  GTDR fats are considered in the present 
communication. Two examples are given. The first 
concerns two such fats of Sm 10 and 20. When they 
are combined, the mixture will have a composition of 
G S ~ U -  7.0, G S U 2 -  31.5, and G U a -  61.5 percentage 
mols against 6.0, 33.0, and 61.0 respectively as re- 
quired by GTDR for Sm of 15.0. The compositeness 
cannot be established by analysis of the glyceride 
s t ructure  alone since the deviations from GTDR are 
within the limits of experimental error. This may be 
termed low order compositeness (LOC).  Since all 
natural  fats are composites, it is obvious that  only 
LOC fats can show good agreement with GTDR. In- 
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deed, fats which have shown such agreement so far  
are all LOC fats. 

The second example deals with two GTDR fats of 
Sm 10 and 50, combined in equal proportions. The 
mixture will contain G S 2 U -  31.0, G S U 2 -  28.5, and 
G U 3 -  40.5 percentage tools against the 23.0, 44.0, 
and 33.0 called for by GTDR in a fa t  of Sm 30. The 
glyceride types are appreciably different from the 
requirements of GTDR, and the eompositeness of the 
mixture  can be established by s t ructural  analysis. 
This may be termed HOC. Obviously there is a 
quanti tat ive relation between the proportions of 
glyeeride types in GS3 - nil HOC fats and their cor- 
responding GTDR values. This is expressed in the 
following equation : 

G S 2 U e o m p .  - G S 2 U G T D R  = G U 3 c o m p .  - -  G U 3 G T D R  

= ½ (GSU2~zR -- GSU2eomp.) 

where comp. denotes composite fat. 
The deviations from GTDR, shown by Entc~da 

pusaetha seed fat, agreed with the requirements of 
the HOC equation. I t  was suggested that  probably 
the deviations were caused by HOC (11). In this 
communication a report  is given of the analysis by 
direct estimation methods of S. trijuga seed fat, which 
shows a marked degree of HOC, along with the seed 
fats of S. trifoliatus and M. elengi, which provide un- 
usually good examples of LOC fats. 

The component acids of specimens of M. elengi 
(16), S. trijuga (17), and S. t~ifoliatus (18) seed 
fats have been reported in the li terature.  No reports 
of the gIyeeride s t ructure  of any of these, with the 
use of reliable, direct estimation methods, have been 
recorded to date. On the basis of pancreas lipase 
hydrolysis results, the structure of a specimen of 
S. trijuga seed fat  of Sm 27.4 has been given as 
GS3 - 0.5, G S 2 U -  16.7, GSU2 - 47.3, and GU3 - 35.5 
percentage tools (19). The Sm of the present specimen 
happens to be practically the same as that  of the sam- 
ple which was studied by the pancreas lipase hy- 
drolysis technique (19). 

E x p e r i m e n t a l  

The M. elengi and S. trifoliatus seed fats which were 
used for the experiment were prepared in the labora- 
tory  by petroleum ether extraction of the seeds. The  
S. trijuga seed fat  was obtained from a reliable drug 
dealer, who had expressed the seeds in a country 
ghani. The relevant physical and chemical charac- 
teristics of the KOH-sulfuric  ether-refined oils, re- 
quired for calculating the glyceride structure,  are 
given in Table I. The samples were unusual ly "clean" 
in that  many of the nonfat  impurities of various kinds 
which had been noted in several of the new fats under  
investigation were absent. 

There was little unsaponifiable mat ter  (0.5% only),  
no unesterifiable or esterifiable resin acids, and no 
laetonic material in Ber t ram acids. [These are re- 
coverable from insoluble magnesium salts af ter  the fat  
or the mixed fa t ty  acid esters have been oxidized by 
the acetic acid-acetone permanganate procedure (22) 
and the hydrolyzed oxidation products have been sub- 
mitted to a magnesium salt separation under  specified 
conditions (6). ] 

Lactonic material in Ber t ram acids is estimated by 
lead salt crystallization of the latter f rom 96% ethanol 
when the former remains in solution as material of 
zero neutralization value. The higher saturation acids 
present will be more or less quanti tat ively precipitated 

T A B L E  I 

Charac te r i s t ic~  of Seed. :Fats f r o m  M. elsngi, S. trifoliatus, and  
S. tr~juga 

M. S. S. 
elengi trlfoliatus trijuga 

1. % Oil, d r y  seed ke rne l  20.0 40.0 ...... 
2. MpO, ref ined fat ,  closed capil- 

lary,  or. of complete fus ion  9.4 6.6 26.6 
3. Iod ine  value,  H a n u s ' ,  30 rain 81.0 74.0 72 .0  
4. H e h n e r  va lue  94.4 93.8 94.7 
5. % Unsaponi f i ab les  0.4 0.5 0.5 
6. Inso luble  ac ids  

% f a t  94.0 93.3 94.2 
m p  45.0 36.1 40.5  
iod ine  va lue  83.0 78.0 75.0 

7. % Unes¢er i f iable  a c i d s :  methyl  
a lcohol-sulfur ic  acid  esterifica- 
t ion 0.0 0.0 0.0 

8. % Lac ton ic  ma te r i a l  in Bertram 
acids  0.0 0.0 0.0 

% B e r t r a m  acids  f r o m  nontr i -  
gIycer ide  sources  0.0 0.0 0.0 

9, % Mixed  fatty acids in fat 94.0 93.3 94.2 
% Tr ig lyce r ides  in  f a t  99.0 97.5 99.0 

10. B e r t r a m  acids  on fat ,  I 28.1 12.2 26.7 
I I  28,2 12.5 26.2 
m e a n  28.1 12.4 26.5 

11. Correc t ion  for  lactones a n d  
B e r t r a m  acids  f r o m  non- 
t r ig lyce r ide  sources  0.0 0.0 0.0 

12. S a t u r a t e d  fatty acids 
% on f a t  28.1 12.4 26.5 
% in mixed  f a t t y  acids,  w t  29.8 13.3 28.1 
m p  61.7 60.0 59.2 
m e a n  mol w t  284.0 300.0 280.0 

13. Mean reel. wt .  d ibas ic  ac ids  
a s s u m e d  188.0 188.0 188.0 

14. % S a t u r a t e d  ac ids  in  mixed  fatty 
acids,  mols.  29.6 12.6 28.0 

15. % U n s a t u r a t e d  ac ids  in  mixed  
fatty acids,  tools. 70,4 87.4 72.0 

as insoluble lead soaps. Ber t ram acids from non- 
triglyceride sources were estimated by comparing 
these obtained by direct oxidation of the fa t  with that  
obtained by oxidation of the pure fa t ty  acid esters 
recalculated to the fat  basis. None was present in 
any of the three fats. 

For  determining glyceride structure the GS3 was 
obtained by the revised crystallization procedure 
wherein the fat  was crystallized from three volumes 
of acetone, which contained a trace of methyl alcohol, 
for 72 hr at 25C. The filtered precipitate was 
crystallized from the same volume of acetone a second 
time for 24 hr at 25C (20). No precipitate was ob- 
tained in 72 hr in all three cases; hence GS3 was 
absent. 

The absence of GS3 has been confirmed by an in- 
dependent technique, as follows. The saturated fa t ty  
acids f rom the three fats, M. elengi, S. trijuga, and 
S. trifoliatus had melting points of 62.0, 59.0, and 
60.0C respectively (Table I) .  Since the GS3 
in natural  fats generally shows a melting point 2C 
higher than the saturated acids they are derived from 
(21), the GS3 from these three fats would have melt- 
ing points of 64, 61, and 62C. According to the 
melting-point variation rule (21), the presence of 
0.2 and 0.1% GS3 of the melting point would result 
in a melting point of 35.0 and 31.8C for M. elengi 
fat, 32.0 and 28.8C for S. trijuga fat, and 33.0 and 
29.2C for S. trifoliatus seed fat. Against this the 
experimentally determined melting points for  the 
three fats were 9.4, 26.6, and 6.6C (Table I ) .  Hence 
the fats could not contain more than traces of GS3 
as shown by crystallization. 

The GSfU was estimated as GSeA, according to the 
acetic acid acetone permanganate oxidation and 
magnesium salt azelaoglyceride separation earlier de- 
scribed (22). The mean molecular weight of the dibasic 
acids was assumed to be 188 for calculations of struc- 
ture. In  view of the significance of the present re- 
sults  in connection with the phenomenon HOC, the 
full  details of the s tructural  analysis are given in 
Table II .  
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T A B L E  II 
Glyceride S t ruc tu re  of Seed Fa t s  f rom M. elengi, S. tri]oliatus, 

and  S. trijuga 

M. S. S. 
elengi trifoli~tus tc'ijuga 

1. GSa by crystal l izat ion 
2. W t  fa t  oxidized, g 

3. % I A G  a on fa t  

4. Iod ine  va lue  of S in  I A G  

5. I A G  corrected for  No. 4 

6. % S from SAG b, fa t  bas is  

7. GSA2 corresponding to No. 6 

8. Apparen t  azelaoglyceride 
number  c 

9. Corrections for nonfa t  lactones 
and  Be r t r a m acids, f rom non- 
t r ig lycer ide  sources 
Azelaoglycerides on 

fat basis, % 
Azelaoglyceride number  d 

10. % S in  CxSuA-GSA2 mixture  
11. % S in  pure  GSeA 

(S and A as in  Table I )  
% S in  pure  GSA2 

(S and A as in  Table I )  
12. % GSzA on t r ig lycer ides  

% GSA2 on t r ig lycer ides  
13. % GS2U on tr iglycerides,  wt  

% GSU2 on tr iglycerides,  wt  
% GUa on tr iglycerides,  wt  

(by difference) 
14. % GSeU on t r ig lycer ide  mols 

% GSUu on t r ig lycer ide  tools 
% GUn on t r ig lycer ido  mols 

n i l  n i l  n i l  
I 1.194 1.959 1.306 
I I  1.084 2.022 1.055 
I 50.1 23.9 45.6 
I I  52.6 18.8 40.2 
I 2.2 8.i 1.7 
II 2.0 5.9 2.8 
I 49.9 28.5 45.4 
] I  52.4 18.5 40.0 
I 1.6 1.1 1.8 
II 0,5 3,3 3.0 
I 4.0 2.7 4.5 
I I  1.2 7.9 7.4 
I 53,9 26.2 49,9 
I I  53.6 26.4 47.4 
mean 53.8 26.3 48.7 

0.0 0.0 0.0 

53.8 26.3 48.7 
54.4 27.0 49.2 
51.7 47.1 54.4 

71.5 72.6 71.3 

40.7 42.0 40.3 
19.4 4.5 22.4 
35.0 22.5 26.8 
21.7 5.0 25.1 
44.4 28.4 34.1 

33.9 66.6 40.8 
21.6 4.8 25.2 
44,4 28.0 34.1 
34,0 67,2 40.7 

a I A G  is mate r ia l  recovered from insoluble  magnes ium salts in  
azelaoglyceride separat ion.  

b SAG are azelaoglycerides f rom soluble magnes ium salts in  azelao- 
glyceride separation. 

c This  is apparen t  azelaoglyceride number - sa tu ra ted  mater ia l  in  I A G  
plus  GSAu in  SAG on neu t r a l  fa t  basis.  

d The azelaoglyceride number  is  GS3 plus  OS2A plus GSAe on 
tr ig]yeeride basis. 

R e s u l t s  a n d  D i s c u s s i o n  

The glyceride-type structures of the three fats, as 
direct ly estimated, are compared with GTDI~ values 
in Table I I I .  Fo r  S. trifoliatus and M. elengi fats  
the differences between found and GTDR values are 
within 1% for  GSU2 and within 0.5% for GS2U and 
GU3. This agreement  is remarkable  and supports  the 
basic significance of GTDR in the biosynthesis of 
na tura l  fats. S. trijuga seed fat,  however, showed a 
pronounced deviation f rom GTDR. GS2U and GU3 
were 4.2% higher and GSU2, 8.4% lower. The devia- 
tions f rom GTDR which were shown by S. trijuga 
seed fa t  agree with the HOC equation described above 
and probably are caused by the same HOC phenom- 
enon as in the case of E. pusaetha seed fa t  (IT).  

T h e  HOC I n d e x  

The HOC fats  f rom different biological sources 
show vary ing  degrees of compositeness, and a con- 
venient method for indicat ing the degree of eom- 
positeness shown by  each specimen would be helpful  
in developing the glyceride s t ructure  field. In  view 
of the fact  tha t  in GS3 - nil fats  the deviations in the 
different glyceride types caused by H 0 C  are s imply 
interrelated with GTDR values, a clear idea of the 

T A B L E  III 
Comparison of the Glyceride-Type Structures of Seed Fats from 

S. trifoliatus, M. elengi, and S. trijug~ with  GTDI~ Requi rements  

S. M. S. 
trifoliatus elengi tri]uga 

1. Sm 12.6 29.6 28.0 
2 .  GSa found  n i l  ni l  n i l  
3. GS2U found  4.8 21.6 25.2 
4. GSU2 found  28.0 44.4 34.1 
5. GUa found 67.2 34.0 40.7 
6. GS2UGTDR 4.5 22.0 21.0 
7. GSU2 OTDR 29.0 44.0 42.5 
8. GUa 0TnR 66.5 34.0 36.5 
9. GS2U f o u n d -  GS2U G~DR Jr 0.3 - -  0.4 ~- 4.2 

1O. GSU2 found--GSU2 GTD~ --  1.0 -~ 0.4 - -  8.4 
11. G U a f o u n d - - G U 3 6 T D R  -~- 0.7 0.0 ~- 4.2 

degree of compositeness in such fa ts  can be given by 
the deviation observed in GS2U, GSU2, or GU3. How- 
ever in G S 3 -  nil fats  the glyceride type which can 
be most accurately determined by  direct estimation 
methods is GS2U hence it is probably  better  to in- 
dicate the degree of compositeness by the factor  
GS2U .... p.-GS2Ue~DR, which may  be termed the 
HOC index. 

• Since it is essential to mention whether the particu- 
lar fat is of the GS3 -- nil type or not, the HOC index 
may be expressed thus: 

GS3 - nil, GS2U = (OSzUeomp. - GS2U~,I,D~) 

In  the present  examples the HOC indices for  S. 
trifoliatus, M. elengi, and S. trijuga seed fats  a re  
GS3 - nil, GS2U + 0.3 ; GS3 - nil, GS2U - 0.4 ; and 
GS3 - nil, GS2U + 4.2 respectively. 

H O C ,  a C h a r a c t e r i s t i c  o f  t h e  B i o l o g i c a l  S o u r c e  

Since H 0 C  occurs only in some fats and not in 
others, it is in some way or other a characteristic of 
the biological source. In  the Leguminacae family, seed 
fats  of Arachis hypogea (3), Trigonella foenugreecum 
(3), Pongamia glabra (3), and Adenathera pavonina 
(23) are of the LOC type while E. puaetha seed fa t  
has HOC index G S 3 - n i l ,  GS2U +4.5 .  Similarly 
in Sapindacae, S. trifoliatus contains an LOC fat  
whereas S. trijuga has an HOC fat. Hence it is 
obvious that  HOC is not a characteristic of any na tura l  
family  as a whole. Whether  it  is characteristic of 
genuses as a whole and whether the HOC index will 
show variat ions within the same genus has yet to be 
discovered. 

N a t u r e  o f  F u r t h e r  E x p e r i m e n t a l  E v i d e n c e  R e q u i r e d  to 
E s t a b l i s h  t h a t  t tOC D e v i a t i o n s  A r e  C a u s e d  E n t i r e l y  b y  
N o n h o m o g e n e i t y  of  F a t  T i s sues  

I t  has been established more or less conclusively 
that  a certain amount  of nonhomogeneity (NHY)  of 
component  acid composition occurs in practical ly all 
fa t  tissues so fa r  examined (15), but  this cannot be 
taken to mean that  HOC deviations are caused en- 
t irely by NHY. Even if they were, the t ru th  cannot 
be established by the qualitative sectioning and an- 
alysis technique (15), which is the sole experimental  
procedure available now. To establish the cause of 
HOC deviations unequivocally, i t  has to be shown 
that  the magnitude of the HOC index is accounted 
for  by the degree of N H Y  present. I f  it is not feasible 
to measure the degree of N H Y  experimentally,  then 
the mat te r  must  be decided by other suitable means. 
Glyceride s tructure deviations f rom G T D g  can be 
caused not only by N H Y  but also by differences in 
the mechanisnl of biosynthesis in the cells. 

The type of variat ions discussed earlier form only 
pa r t  of the s t ructure  features of HOC fats. There are 
a number  of others which can be theoretically deduced, 
then experimental ly followed up in due course. How- 
ever no feasible biosynthesis theory which explains 
the HOC deviations is yet available, and the detailed 
characteristics of fats  possible according to such a 
theory can be worked out only af ter  the theory itself 
is propounded. 

Isolation and analysis of fats  f rom individual calls 
may  not be possible in the near  futurel  and the N H Y  
to be observed by sectioning and analysis would r e p -  
resent only the overall or minimal N H Y ~ o r  to coin 
a more descriptive term, the physically visible NHY.  
This last would more or less represent  t rue N H Y  only 
if there were complete segregation of cells of different 
component  acid composition, in other words, only if 
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there  exis ts  f u l l y  s eg rega ted  composi teness  where in  
cells of p a r t i c u l a r  componen t  ac id  compos i t ion  are  
c o m p a c t l y  c lus t e red  toge the r  to the  exclus ion  of a l l  
others.  I f  th is  does not  p reva i l ,  then  p a r t  of the  N H Y  
presen t  wi l l  be p h y s i c a l l y  nonvis ib le  since i t  is caused 
b y  " n o n s e g r e g a t e d "  or " i n t e r d i s p e r s e d "  composi teness  
where in  cells of h ighe r  Sm (or lower)  a re  i r r e g u l a r l y  
t h r o w n  among  cells of lower  Sm (or h ighe r )  to p r o d u c e  
e i ther  p h y s i c a l l y  vis ible  or p h y s i c a l l y  nonvis ib le  com- 
pos i teness  acco rd ing  to the  p a t t e r n  of d i spers ion .  No 
d i rec t  e x p e r i m e n t a l  methods  a re  ava i l ab le  a t  p r e sen t  
to a sce r t a in  whe the r  p h y s i c a l l y  nonvis ib le  composi te-  
hess is p r e s e n t  in  f a t  t issues.  I f  i n t e r d i s p e r s e d  eom- 
posi teness  p reva i l s ,  then  the  p h y s i c a l l y  vis ible  N H Y  
wil l  no t  be able  to exp l a in  the  m a g n i t u d e  of the  H 0 C  
index  shown b y  the fa t .  

I t  was i n t e r e s t i n g  to l e a r n  whe the r  the  p h y s i c a l l y  
visible N H Y  can account  for  the  H O C  i n d e x  for  S. 
t r i j u g a  seed f a t ;  hence, a cons ignment  of the  seeds 
was ob ta ined  even t hough  the  seeds were  no t  l a rge  
in  size or  the  H O C  index  h igh  c o m p a r e d  w i th  m a n y  
others  s ince s tud ied .  The seed kernels ,  however ,  t u r n -  
ed out  to be u n u s u a l l y  soft.  The  b o u n d a r y  membranes  
of the  f a t  cells were eas i ly  broken,  a n d  the kerne ls  
exuded  cons iderab le  oil when dissect ion  was a t t e m p t e d  
wi th  the  s h a r p e s t  edges avai lable .  I f  oil exudes  f r ee ly  
d u r i n g  sect ioning,  there  has  been extens ive  r u p t u r i n g  
of the f a t  cells a n d  the seeds are  cons idered  unsu i t ab le .  

This  c o m p a r a t i v e  s t u d y  has been conduc ted  on o ther  
seeds, u n d e r  d i f ferent  au tho r sh ip ,  a n d  i t  m a y  be 
s t a ted  t h a t  the  p h y s i c a l l y  vis ible  N I t Y ,  even when 
high,  is no t  able  to account  for  the  I t 0 C  index  or  
even a m a j o r  po r t i on  of i t  in m a n y  cases. Hence  
the conclus ion is t h a t  H 0 C  is caused b y  p h y s i c a l l y  
vis ible  N H Y  as well  as p h y s i c a l l y  nonvis ib le .  New 
modes of  b iosynthes i s  also m a y  con t r i bu t e  to the  
m a g n i t u d e  of the  H 0 C  index.  I t  is l i ke ly  t h a t  new 
p r ocedu re s  m u s t  be devised.  A good n u m b e r  of H O C  
fa t s  w i th  the  m a x i m u m  possible  H O C  indices  and  
wi th  h i g h l y  d ivers i f ied  componen t  ac id  composi t ion  

m a y  have to be i nve s t i ga t e d  in  de ta i l  before  the  rea-  
sons for  the  H 0 C  phenomenon  are  f u l l y  e luc ida ted .  

The phe nome non  i t se l f  is of v i t a l  impor t ance ,  how- 
ever,  since i t  d e mons t r a t e s  t h a t  the  g ]yeer ide  s t ruc-  
tu res  of a l l  n a t u r a l  fa t s  a re  b y  no means  r e g u l a t e d  
e n t i r e l y  b y  a n y  c u r r e n t  s t r u c t u r e  theory ,  f u r t h e r  t h a t  
the  s t r u c t u r e s  a n d  conf igura t ions  of n a t u r a l  fa ts ,  as 
p r e d i c t e d  b y  a n y  p r e se n t  theory ,  m a y  in  r e a l i t y  be 
qui te  f a r  r emoved  f rom the t rue  figures.  This  r i sk  
wi l l  be p a r t i c u l a r l y  high in  fa t s  f rom new biologica l  
sources, in  which  observance  of G T D R  has no t  p re -  
v ious ly  been es tab l i shed  b y  d i rec t  e s t ima t ion  
techniques .  
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