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The Calculation of Restricted Random Glyceride Distribution’

arraA (1) has proposed that the fatty acyl

groups in triglycerides are distributed at ran-

dom exeept that in certain cases a restriction
may be placed on the amount of trisaturated glyceride
that can be formed. He has given the following equa-
tions for calculating the glyceride distribution of fats
from random distribution and the amount of trisatu-
rated glyceride found experimentally:

(GSI!>1‘ - (J‘S:; =J
(2/3) () (GSUy),

18.U = (GSLU)Y, + I' +
U, (GB:U) (2/3)(GSU.), + (GUy),
(2/3) (F) (GSUy),
(2/31(GSUs) 4+ (GUy),
F(GII‘§>I‘
(2/3) (ASU.), + (GUy),
F(GUs;).

(2/3)(GSUL, + (GU,),

where the subseript r refers to the values calculated
by random distribution and GS,, GS.U, GSU,, and
G1l; are the actual amounts of the four glyceride
types.

However it is not correct to calculate from one equi-
librium state to another by proportions. This is best
demonstrated by the faet that the above equations give
negative values for GUj; in cases where the saturated
acids exceed 61.8% and the amount of trisaturated
glyceride is reduced to its smallest possible value. The
other three glyceride types add up to more than 1009
in these cases.

A correct equation for the conditions that Kartha
has proposed can be derived in the following way.
Tiet the real proportions of GS; GS.U, GSU,. and
GU; be a, b, ¢, and d, respectively. liet the mol pro-
portion of saturated acids be 8, then

a+b+e+d=1
3a + e+ 2b=38

An equilibrium condition may be considered to exist
such that

ISUL = (GSUL), —

OUz = (GUy), —

GU; + GS.U == 2GS,
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and thus
db/e2 =K

where K is the equilibrium constant. Since there is
no restriction on this equilibrium K =1/3, for in a
random distribution there are three ways to form
GSU, and GS,U for each way that leads to GUjy. Using
these equations to solve for b in terms of 8 and a,

GR,U=b=(3/2) (1 +8 — 2a)—(3/2)
(1 — 382+ 28 —4a 4 48a)1V/?
Also
GSUy,=c¢=35—2b—3a
GUy=d=1+2a+b—38

A comparison of the results obtained by Kartha’s
equation with our equation for various values of S
and for the least amount of (S; possible indicates
that his values may deviate from the correct values
by 2% in many places and by 4.5% in one place. These
are extreme conditions, and, in general, Kartha’s solu-
tion will lie closer to the correct value.

The amount of the individual glycerides may be
calculated, as Kartha indicated, by multiplying the
random value by the proportion in which the glycer-
ide type to which it belongs has changed.

The present method of calculating glyceride dis-
tributions from equilibrium considerations is by no
means limited to the conditions that Kartha has pro-
posed. It may be used for calculating the glyceride
structure when the distribution is believed to be bas-
1cally a random one which is limited in some speeific
way, e.g., the type of distribution proposed by Vander
Wal (2). However the algebra involved in solving the
equations can become complex, and this method may
not be the simplest approach.
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