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ABSTRACT AND SUMMARY 
A method  for  calculat ing all of the individual 

structures of  t r iglyceride molecules (ISTM) of  fats 
and oils based on a digital computer  program using 
operat ional  language F O R T R A N  is presented. Quali- 
tative and quant i ta t ive  results of gas liquid chromato-  
graphic analysis of  fa t ty  acids after their stereospecific 
pancreatic l ipolysis  from C-1,3 posit ions of  triglyc- 
eride molecules were used as main input  data. 
The individual  s t ructures  are determined with respect 
to the possible mono-,  di-, and t r icomponent  combi- 
nat ional  types  of  t r iglyceride molecules. The resulting 
individual s tructures of  triglyceride molecules are 
presented in concent ra t iona l  expressions: weight 
percentages, molar  values, molar percentages, and 
molar fractions. Moreover,  some other information 
(graphical in te rpre ta t ions  included) concerning tri- 
glyceride molecule  s tructures are also obtained.  Two 
applicat ions of  this me thod  for triglyceride molecule 
individual s t ructure  determinat ions  of  maize and 
rapeseed oils are presented.  

I NTRODUCTION 
Present-day knowledge  indicates that  the chemical,  

physical, and biological  proper t ies  of  triglyceride fats and 
oils depend not  only  on the kind and quant i ty  of  partici- 
pating fa t ty  acids but  also on the posit ions of these fa t ty  
acids in the t r iglyceride molecule.  

Triglyceride fats and oils are essential for all organisms; 
they are not  only  species-specific but  also specific for 
various tissues (1,2),  and it seems also that  a relationship 
exists between disease states and triglyceride structures. 

The so-called "s imple  l ipids" are the oldest known group 
of triglyceride fats and oils. F i f ty  years ago Hilditch et al. 
began to s tudy the compl ica ted  problems connected with 
the structure of  t r igiyceride molecules. Kartha began to 
work along these lines twenty-five years ago and has suc- 
ceeded in exper imenta l ly  verifying some of  the more recent 
theoret ical  aspects  of  this problem. The pubhcat ions of  
these authors (3-8) are of  basic importance in the field of  
tr iglyceride structures.  

New methods  of  separat ion and analysis of tr iglyceride 
structures have been repor ted  by Dutton et al. (9,10), 
Sholfield et al. (11-15),  Hammond et al. (16), Jones et al. 
(17), Privett et al. (18), and Christie (19). 

The work o f  Savary et al. (20), Desnuelle (21), Matson 
et al. (22), Coleman (23), and Youngs (24,25) employing 
the s tereospecif ici ty  of  pancreat ic  lipase hydrolysis  further  
cont r ibuted  to  a more exact  understanding of posi t ioning 
of  fat ty  acids in t r iglyceride molecules. Methodology 
applied to  t r iglycer ide s tructure studies was worked out by 
Vander Wal (26-28) and Gunstone (29). 

A detai led out l ine  o f  present-day knowledge in the field 
of  structures o f  t r iglycerides molecules has been published 
in the monography  of  Hildi tch (3) and in the compilat ions of  
Coleman (30) and Vander  Wal (31). 

The in te rpre ta t ion  potent ia l  of analytical and comput ing 
data on the s t ructure  of  triglyceride molecules forms a 
specific field o f  research. The interpretat ions remain more 

or less on a level of  so-called al ignment s t ructures  of  tri- 
glyceride molecules (ASTM) where with the help of  two 
types of  fa t ty  a c i d s - s a t u r a t e d  (S) and unsa tura ted  ( U ) - s i x  
p o s s i b l e  molecular  types  of  t r iglycerides have been 
expressed: i.e., SSS, SUS, UUS, SSU, USU, and UUU. Data  
for the comput ing  of  ASTM are based on the p resumpt ion  
of  1,3 and 2 random dis t r ibut ion in Vander  Wal's mathe-  
matical  formulae (27). Stat ist ical  d is t r ibut ional  formula-  
tions were appl ied in this field by  Litchfield (32),  and 
Blank et al. (33) have evaluated mathemat ica l  me thods  for  
this purpose.  

The appl icat ion of  compute r ized  calculat ion of  ASTM 
using the cons t ruc ted  program in the operat ing language 
F O R T R A N  as well as the comparison of  results f rom the 
point  of  view of  various dis t r ibut ion theories have been 
published by Perkins (34). The problem of de te rmina t ion  
and also of  in te rpre ta t ions  of  tr iglyceride s t ructures  in 
which all individual  fa t ty  acids should occur is more  com- 
pl icated since all their  quali tat ive,  quanti ta t ive,  and posi-  
t ionally d i f ferent ia ted  aspects have to  be taken  in to  
account.  Such of  the  s tructures  of  tr igiyceride molecules  
which would be comple ted  exact ly  with bo th  qual i ta t ive-  
quanti tat ive and pos i t ional  parameters  of  all individual  
fa t ty  acids de te rmined  in some fa t ty  oil sample we can te rm 
" the  individual  s t ructures  of  t r iglyceride molecule"  (ISTM). 
Pursuing that  p rob lem Hayakawa has worked ou t  a great  
number  of  his own equat ions  calculating the molar  f rac t ion  
values of  all ISTM of  maize oil (35). 

The foundat ions  of  the compute r  program for estab- 
lishing ISTM using the opera t ional  language A L G O L  were 
derived from paper  (36);  its appl icat ion for the compu t ing  
of ISTM as well as studies of  intra- and in teres ter i f ica t ion of  
peanut  oil in the process of  catalyt ic  hydrogena t ion  have 
been publ ished in ano ther  paper  (37). 

The aim of  the  present  s tudy was to work out  a p rogram 
algorithm for a digital  compu te r  in the opera t ional  language 
F O R T R A N  which would  yield all possible in fo rma t ion  on 
tr igiyceride s tructure of  fats and oils based on inpu t  data  of  
quahtative representa t ion  of  fa t ty  acids on pos i t ions  C-1,3 
and C-2. 

EXPERIMENTAL PROCEDURES 

Samples Used 
Freshly ex t rac ted  rapeseed oil with an acid value of  

0.27 mg KOH/g was used. Triglycerides were i sola ted  af ter  
separat ion on thin layers using silica-gel as an adsorban t  and 
hexane-e thylace ta te  (9:1 v/v) as solvent. The combined  tri-  
glyceride fract ions f rom 25 thin layer plates were used for  
specific posi t ional  hydro lys i s  with pancreat ic  lipase. Stereo- 
specified fa t ty  acids of  maize oil publ ished by  Vander  Wal 
(31) and used for calculat ions of  tr iglyceride s t ructures  by  
Hayakawa (35) were also compared .  

Stereospecific Hydrolysis of Triglycerides by Pancreatic 
Lipase 

Fmomvegyszegyar ,  Budapes t ,  Pancreatic lipase (Reanal  " 
Hungary) was used for  hydrolys is  of  fa t ty  acids f rom C-1,3 
posi t ions of  t r iglycer ide molecules  isolated in bu lk  f rom 
rapeseed oil. The me thod  described by Luddy  (38)  was 
applied using 50 mg of  sample at 40 C with add i t ion  of  
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FIG. 1. Simplified form of the flowchart of program algorithm 

for computer determination of individual structures of triglyceride 
molecules of fats and oils. S = saturated; U = unsaturated; FA = 
fatty acids; TGM = triglyceride molecules; ISTM = individual struc- 
tures of triglyceride molecules with exactly determined FA on each 
position of TGM; AAA . . . .  ABC = general combinational types of 
TGM assuming mona-, di-, and tricomponentness of individual FAn 
SSS . . . .  UUU = alignment (simple) of structural types of TGM 
assuming presence of S and U fatty acids only. 

9 mg of  pancreat ic  lipase, 0.1 ml of  22% solut ion of  CaC12, 
and 0.25 ml of  a 0.1% solut ion of  the sodium salt of  cholic 
acid. 

C o n d i t i o n s  f o r  I s o l a t i o n  o f  F a t t y  A c i d s  f r o m  C - 1 , 3  a n d  C - 2  
Pos i t ions  o f  T r i g l y c e r i d e  M o l e c u l e s  

The mixture ,  which af ter  l ipolysis consisted of  free fa t ty  
acids from C-1,3 posi t ions,  of  2-monoglycerides,  and of 
unreacted  triglycerides,  was again separated by thin layer  
chromatography  (TLC) using condi t ions  identical  to those 
described above. Af ter  par t i t ion ,  the spots  of free fa t ty  
acids and 2-monoglycer ides  were scraped off  the chromato-  
grams. The fraction of  free fa t ty  acids was ext rac ted  and 
conver ted  to methyl  ester according to Peisker (39) and was 
then  subjected to gas l iquid chromatographic  (GLC) 
analysis. The isolated f ract ion of  2-monoglycerides was also 
conver ted  to methyl  esters by  direct  reesterification (39), 
and the methyl  esters of  fa t ty  acids were again analyzed by 
GLC to obtain qual i ta t ive-quant i ta t ive data on fa t ty  acids 
in the C-2 posi t ion of  t r iglycer ide molecules of  rapeseed oil. 

C o n d i t i o n s  f o r  Gas L i q u i d  C h r o m a t o g r a p h y  

The chromatographic  analysis of  methyl  esters of  fa t ty  
acids from C-1,3 and C-2 pos i t ions  of  tr igiyceride molecules 
of  rapeseed oil was carried out  with a model  7620 Hewiett-  
Packard  Gas Chromatograph  with a flame ioniza t ion  
de tec to r  at a t empera ture  of  250 C, inject ion por t  tem- 
pera ture  of  250 C, an i so thermal  tempera ture  of the column 
oven at  180 C. 

A stainless steel column with active length of  200 cm, ID 

2 mm, and Celite AW DMCS as the support  of  100-120 
mesh size coated with 10% DEGS was used (36). 

One/A volumes of  a 20% solut ion of  the methyl  esters of  
fat ty  acids in cyclohexane were injected.  Nitrogen was used 
as the carrier gas with a calculated opt imal  linear flow speed 
of  4.75 cm/sec (46.7 ml/min) .  Qualitative (retent ion times) 
and quanti tat ive results on the  individual fa t ty  acids 
belonging to both  the C-1,3 and C-2 positions of the tri- 
glyceride molecules of  rapeseed oil were read out  from an 
HP model  3370 A digital integrator .  

C o n d i t i o n s  fo r  the  A l g o r i t h m ,  P r o g r a m  C o n s t r u c t i o n ,  and  
C o m p u t e r  Processing 

Vander na t ' s  mathemat ic  nota t ions  for 1,3 random and 
2 random dis t r ibut ion were first used (31). Hence i t  fol- 
lowed that  from fa t ty  acid composi t ion  aspects, the tri- 
glyceride molecules can be grouped in several combinat ion  
types. So, the tr iglyceride molecules possessing the same 
fat ty  acids on all three pos i t ions  we consider as "mona -  
component  combinat ional  t y p e "  with the general interpre- 
tat ion form AAA. The t r iglyceride molecules with two of  
the same and one o ther  fa t ty  acid form "d icomponen t  
combinat ional  types" :  AAB, ABA, BBA, BAB. Triglyceride 
molecules containing all three different  fa t ty  acids in 
C-1,2,3 posit ions we consider  as " t r i componen t  combina- 
tional types"  of  forms: ABC, CAB, and BCA. The symbols  
in these formulas are subs t i tu ted  with all of  the individual 
fa t ty  acids which were exper imenta l ly ,  quali tatively,  and 
quanti tat ively de termined in C-1,3 and C-2 positions. We 
consider the order of  par t icular  symbols  in presented com- 
binational  types as corresponding to  the C-1,2,3 posi t ions 
in the triglyceride molecules.  

The qualitative data of  individual  fa t ty  acids for com- 
puter  input ,  operat ional  processes, and ou tput  were also 
coded by digits, for example ,  C 18 :o, C18:z ,  C: s :2- 

The main sequences of  the const ructed program algo- 
r i thm for computer  de te rmina t ion  of  all ISTM as well as 
other informat ion concerning the triglyceride molecule 
structures of  fats and oils are l isted in the f lowchart  inter- 
preted by Figure 1. Fo r  compu te r  processing of  the given 
program algorithm the opera t iona l  language FO R TRAN IV 
was used. For  graphical in terpre ta t ions  of  computed  results 
the language SADR was used. 

For  program real izat ion of  ISTM determinat ion we 
applied a Minsk 22 M digital  compute r  with 8 K words of  
pr imary memory,  1600 K words of  secondary memory,  
operat ion speed 6000/see,  opera t ing  FEL system. The 
transfer of  entering data  was done by  a punched paper tape 
and a wide line pr in ter  was employed  for the output  of  
alphanumerical  as well as graphical  results. 

The whole compute r  program const ructed by algorithm 
sequences as shown in Figure 1 consists of  14 pages of 
recording from a wide line printer .  Generally,  it can be used 
f o r  N expe r imen ta l l y  de te rmined  fa t ty  acids where 
3~<N~<40. The t ranslat ion of  programming takes about  
90 man and the actual  comput ing  process about  15 man 
using this model  of digital computer .  

For  control  possibilities a c o m p u t e r  ]STM determinat ion  
of  maize oil with model  input  data  of  fat ty  acid composi-  
t ion from the works Vander  Wal (27)  and Hayakawa (35) 
was made. After  compar ison  o f  these results a computer  
ISTM determinat ion of  rapeseed oil used for  entering our  
own experimental  results o f  fa t ty  acid composi t ion was 
made. 

R E S U L T S  A N D  D I S C U S S I O N  

Combining analytical  procedures  as described in the 
experimental  part  and the compu te r  program whose algo- 
r i thm was presented in Figure 1, we can determine all 
individual structures of  t r iglyceride molecules. That means 
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TABLE I 

Shortened Form of  Compute r  Output  Part Conta in ing De te rmined  Individual  S t ruc tures  in Par t icular  
Combina t iona l  Types of Maize Oil Tr iglycer ide  Molecules 

Number  

Posi t ions of individual  
f a t ty  acids Weight Molar Molar Molar Molar 

C-1 C-2 C-3 percentages value percentages  f rac t ion f ract ion a 

A A A 

1 18:2 18:2 18:2 17.013 0 .193 17.532 0 .17532 0 .1660  
2 18:1 18:1 18:1 2.139 0 .024 2 .188  0 .02188 0.0235 
2 Sums 19.152 0.217 19.720 0 .19720  O. 1895 

A A B 

1 18:1 18:1 18:2 7.898 0.089 8.100 0 .08100  0.0811 
2 18:2 18:2 18:3 0.621 0 .007 0.642 0 .00642  0 .0062 
3 18:1 18:1 18:3 0.144 0.002 0.138 0 .00138  0 .0015 
3 Sums 8.663 0.0981 8.880 0 .08880  0 .0888  

Cont inue  th rough  all ISTM of  combina t iona l  

C A B 

1 18:3 18:1 18:2 0.266 
2 16:0 18:2 18:3 0.227 
2 Sums 0.493 

26 Sums Total  96.273 

types  ABA, BBA, BAB, ABC, ACB unt i l  the  last:  

0.003 0 .274 0 .00274  0 .0026 
0 .003 0.241 0.00241 0.0025 
0 .006 0 . 5 1 5  0.00515 0.0051 

1.122 99 .990  0 .99990  0 .9203 

aSee (35). 

Fa t ty  Acid Composi t ion  of 
Lipolysis and Gas 

TABLE II 

Rapeseed Oil Af te r  Pancreat ic  Stereospecif ic  
Liquid Chroma tog raph i c  Analys is  

Fa t ty  acids Percent on C-1 posi t ion Percent  on C-2 pos i t ion  Percent on C-3 posi t ion 

Caproic (C6:0)  1.40 1.16 1.40 

Capryl ic  (C8:0)  0.83 1.12 0.83 

Capric (C 10:0)  0.83 1.06 0.83 
Lauric (C12:0)  2.09 1.67 2.09 
Lauroleic (C 12:1 ) 1.77 1.91 1.77 

Myrist ic (C14:0)  1.68 1.92 1.68 

Myristoleic  (C14:1)  2.16 1.12 2 .16  

Palmit ic  (C 16:0)  9.16 7.70 9 .16  
Palmi to le ic  (C 16:1 ) 2 . 4 6  1 .10  2 . 4 6  

Heptadeeanoic  (C 17:0)  1.50 

Stearic (C 18:0)  4.36 3.34 4.36 

Oleic ((218:1) 13.80 9.55 13.80 
Linoleie (C 18:2)  1.78 3.40 1.78 

Linolenic  (C18:3)  2.19 2.04 2.19 
Eicosenoic  (C 20:1 ) 7.82 6.44 7.82 

Eicosadienoic  (C20:2)  1.84 3.40 1.84 

Behenic (C22:0)  1.68 2.80 1.68 
Erucic (C22 : I )  38.90 34.55 38.90 

Docosadienoic  (C22:2)  3.52 3.75 3.52 

Lignoceric (C24:0)  1.49 1.67 1.49 
Tetracosanoic  (C 24:  I ) 0.24 1.60 0.24 

Tetracosadienoic  (C24:2)  4.56 
Cerot ic  (C26 :0 )  2.64 

all t r iglyceride structures possible from the given number of  
exact ly  quant i ta t ively  and quant i ta t ively  and posit ionally 
defined fa t ty  acids in fa t ty  oil samples with respect to their  
mono-,  di-, and t r i componen t  A A A  . . . .  ABC types of tri- 
glyceride molecules. 

A control  appl ica t ion  o f  the constructed program 
algorithm was per formed  for  determining all ISTM of maize 
oil using as a model  input  data on fa t ty  acid composi t ion 
published in previous papers  (27) and/or  (35). 

An example of  the computer-resul t ing ISTM of some of  
the combinat ional  types  of  tr igiyceride molecules of maize 
oil is in te rpre ted  in Table I. Fo rma t  and the results of  
de termined ISTM of  maize oil presented in this table are 
like a copy of  the a lphanumerical  data from the digital 

computer output record. However, the number of deter- 
mined maize oil ISTM on the original output part is far 
larger. From the results obtained in this way we can read a 
number value of  defined individual structures which ful- 
filled the conditions of  possible combinational  triglyceride 
types (column on left), an their concentrational expres- 
sions, their partial sums as weU as total sums. Concretely,  
from the model  entering fatty acid composi t ion data of  
maize oil,  we have received, in all its combinatorial  types,  a 
total numerical value of  26 ISTM. In the last co lumn on the 
right side of  Table I, the molar fraction values o f  the maize 
oil ISTM determined by presented computer  method are 
compared with the results on molar fractions o f  triglyceride 
structures which have been received by Hayakawa (35).  The 
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TABLE III 

Shor tened  Form o f  C o m p u t e r  Outpu t  Part Containing Determined  Individual  Structures  
in Par t icular  C o m b i n a t i o n a l  Types of  Rapeseed Oil Triglyceride Molecules 

VOL. 54 

Number  

Posi t ions  of  individual  
fa t ty  acids Weight Molar Molar Molar 

C-I C-2 C-3 percentages value percentages fract ion 

1 

3~ 
37 

1 82 

Cont inue  

A A A 

22:1 22:1  22:1 5.228 O.OS0 7.717 0 .07717 
18:1 18:1 18:1 0.182 0.002 0.319 0 .00319 
Sums 5.4100 0.OS 17 8.0364 0 .080364 

A A B 

18:1 18:1 22:1 1.02S 0.011 1.694 0 .01694  

16:0 16:0  20:1 0.110 0.011 0.199 0.00199 
Sums 3.9370 0.0408 6.3380 0 .063380 

th rough  all ISTM of  combina t iona l  types  ABA, BBA, BAB, ABC, ACB unt i l  the  last : 

C A B 

22:1 16:0 18:1 0.827 0.009 1.405 0.0145 

22:1 16:0  22 :0  0.101 0.001 0.161 0.00161 
Sums 7.1834 0 .0780 12.1232 0 .121232 

Sums Total  96.782 0 .96782 

TABLE IV 

Weight Percentage Values o f  Al ignment  Structures of  Tr iglyeer ide  Molecules  of  
Rapeseed Oil w i t h  Posi t ional ly  Defined S and /o r  U Fa t ty  Acids a 

Type of  TGM s t ruc ture  SSS SUS SSU USU UUS UUU 

Percent 1 ,4704 4,0615 9,5625 15,5471 26 ,4137  42 ,9448  

a s  = sa tura ted ,  U = unsa tu ra ted .  

iden t i ty  o f  these ISTM molar  fractions of  model  fa t ty  acid 
mixture  of  maize oil is evident  despite of  the fact that  the 
results were ob ta ined  in two comple te ly  different  ways. 

Linked up with the compared  results on tr iglyceride 
structures of  maize oil, the const ructed  compu te r  program 
was appl ied to  the de terminat ion  of  ISTM, where, as input  
data,  our own exper imenta l ,  analy t ica l -composi t ion  data of 
fa t ty  acids of  rapeseed oil were used. The enter ing fat ty 
acids de te rmined  by  GLC on C-1,3 and C-2 posi t ions of 
rapeseed oil are presented  in Table II. 

Under  the condi t ions  of  the described compute r  pro- 
gram as well as those of  the composi t iona l  and posi t ional  
data of  fa t ty  acids from Table II, we obta ined  much 
valuable in format ion  on individual  s tructures of  tr iglyceride 
molecules of  rapeseed oil. The resulting form of  some 
combina t iona l  types  ISTM in the case of  rapeseed oil is 
similar to those presented  by maize oil in Table I, bu t  the 
number  of  ISTM is p ropor t iona l  to  the number  of  experi-  
menta l ly  es t imated  fa t ty  acids, but  higher. It follows from 
compute r ized  results that  182 ISTM of rapeseed oil in all its 
combina t iona l  types  were defined. The results of  the rape- 
seed oil individual  s tructures of  t r igiyceride molecules  are in 
a shor tened form i l lustrated in Table III. 

The remaining informat ion  on t r iglyceride s tructures  of 
rapeseed oil c o m p u t e d  on the basis of  input  data from 
Table II and by  the use of  the presented  program are listed 
in Tables IV-VI. 

Table IV compiles  adjusted results of  percentage values 
of  a l ignment  SSS . . . .  UUU structural  types of  rapeseed oil 
t r iglyceride molecules.  

In Table V the frequencies of  various fa t ty  acids in C-1,3 
and C-2 posi t ions  of  rapeseed oil t r iglyceride molecules are 
presented.  I t  can be seen from this table that  frequencies of 

the various fa t ty  acids are propor t iona l  to their  molar  
percent representat ion in the original mixture of  the rape- 
seed oil and that  none of  the found fa t ty  acids is present  
preferential ly in posi t ion C-2 of  rapeseed oil tr iglyceride 
molecules. 

The weight percents  and the numbers of various tri- 
glyceride forms of  rapeseed oil are presented in Table VI. 
They were taken and adjusted from the results of  the 
output  record of  the computer .  These results indicate that  
the occurence of  the m o n o c o m p o n e n t  A A A  type  of  tri- 
glyceride molecules in rapeseed oil ( tr ierucin and triolein) is 
least frequent,  but  if  we express them in weight percentage 
values they can be l isted in third place. In no case do the 
monocomponen t  t r iglyceride molecules of  rapeseed oil 
occur in such rat ios as to fulfill Hilditch 's  postula t ion (3) of  
the presence of  one third fa t ty  acids. On the other  hand, 
erucic acid is originally determined to be about  40% but  the 
number  of  these tr igiyceride molecules in rapeseed oil 
which do not  contain  erucic acid is not  propor t ional  to this 
finding. 

The whole complex  problem of  tr iglyceride structure 
could not  be resolved by  using many  o ther  analytical  
methods in their  single form, or wi thout  the combined use 
of stereospecific methods ,  combined  with chromatographic  
and especially comput ing  methods.  This last aspect is 
partially shown in this paper  on the examples given for 
maize and rapeseed oil, one of  the most  complex  oils of 
plant origin. 

Some advantages of  the presented compute r  method  for 
determinat ion of  fa t ty  oil ISTM are evident since, given the 
number  of  basic data,  nearly all informat ion present ly  
possible on tr iglyceride structures can be obta ined in this 
way. The program cons t ruc ted  for this purpose is relatively 
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TABLE V 

Frequencies of  Individual Fatty Acids on C-1,3 and C-2 Positions 
of Rapeseed Oil Triglyceride Molecules 

Frequencies on Frequencies on 
positions positions 

Fatty acid C-1,3 C-2 Fatty acid C-1,3 C-2 

C6:0 5 2 C18:2 10 5 
C8:0 3 2 C18:3 11 4 
C10:0 3 2 C20:1 44 13 
C12:0 11 4 C20:2 10 5 
C12:1 9 4 C22:0 9 4 
C14:0 9 4 C22:1 211 57 
C14:1 9 2 C22:2 16 6 
C16:0 58 19 C24:0 7 4 
C16:1 9 2 C24:1 3 3 
C17:0 3 3 C24:2 7 7 
C18:0 19 5 C26:0 0 4 
C18:1 76 21 

TABLE VI 

Numerical and Weight Percentage Ratios of Various Combinational Types of Rapeseed Oil Triglyceride Molecules 

Type of TGM a AAA : 

Numerical ratios 2 : 

Weight percentage ratios 5.41 : 

Weight percentage of mono- to r 1 : 
multi component  TGM l 

BAA : ABA : BBA : BAB : ABC : ACB : CAB 

9 : 9 : 20 : 18 : 39 : 48 : 37 

3.83 : 3.43 : 15.61 : 7.89 : 8.30 : 10.45 : 7.18 

,0.71 : 0.63 " 2.90 : 1.46 s : ~1.55 : 1.94 : 1.37 
: , s .% : 4 : ~ 3 ,  
: 10~.52 

aTGM = triglyceride molecule. 

m o r e  c o m p l i c a t e d  t h a n  t h e  o n e  p r ev ious ly  desc r ibed  for  t he  
d e t e r m i n a t i o n  o f  t h e  p h y s i c o c h e m i c a l  va lues  o f  fa t s  a n d  oils 
(40) .  Ho wev e r ,  t h e  p r o g r a m  p r e s e n t e d  in th is  p a p e r  can  be  
easi ly a d a p t e d  fo r  t h e  i n p u t  o f  f a t t y  acids  w i th  m o r e  
exac t l y  d e f i n e d  p o s i t i o n a l  da ta ,  fo r  i n s t a n c e  in c o m b i n a t i o n  
o f  s t e r e o s p e c i f i c  e n z y m a t i c  h y d r o l y s i s  a n d  m a g n e s i u m  
m e t h y l b r o m i d e  m e t h o d  a c c o r d i n g  to  Y u r k o w s k i  e t  al. a n d  
o t h e r s  (41 -43) .  

R esu l t s  o f  t h e  ISTM d e t e r m i n a t i o n s  f r o m  e x p e r i m e n t a l l y  
de f i ned  f a t t y  ac id  c o m p o s i t i o n s  s e n t  in the  f o r m  o f  Table  II 
or  a l i s t ing  o f  t h e  p r o g r a m  in F O R T R A N  IV w r i t t e n  for  t h e  
Minsk  22 M c o m p u t e r  s y s t e m  can  be o b t a i n e d  f r o m  the  
a u t h o r s .  
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