Aceto Glycerides
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ATURAL oils and fats are esters of

a monocarboxyhc acid and a tri-
hydric alcohol viz. glycerol. The acids
found in natural fats range from butyric
having four carbon atoms to those hav-
ing as many as twenty-four carbon atoms.
Synthetic triglycerides prepared by ester-
ification of glycerol with fatty acids in
which one of the acids is acetic acid are
called acetoglycerides and are represent-
ed by the following structural formule :

H,C—OCOR H,C—OCOR
[ |
HC—OCOR HC—OCOCH,
B
HZC—OCQCH3 H,C—0OCOCH,
(monoaceto tri- (diaceto tri-
- glyceride) glyceride),

where R is the fatty acid occurring in
natural fats e.g. palmitic, stearic, oleic
acids, etc.

The acetoglycerides were first prepared
on a commercial basis as early as 1925
by G. L. Schwartz using coconut oil as
the primary glycerides. However, they did
‘mot gain much importance till fairly re-
cently.’

Methods of preparation :

There are two basic methods which’

could be employed for preparing aceto-
glycerides : —

(i) Acetylation of mono-or dl-g]y-
cerides :

- (i) Inter-esteriﬁcation mqthods o,
-This method involves the initial pre-
paration” of the mono-or di-glycerides
and the subsequent esterification to-give
“the acetyl derivative..
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Preparation of monoglycerides :

Monoglycerides are prepared by con-
trolled esterification of glycerol or by
glycerolysis.

To prepare B-monoglycerides, the
method of glycerolysis of Eckey and
Formo' is suitable and has been used for
preparing pure acetoglycerides for phy-
sical studies. The method consists of
mixing the oil with an excess of glycerol
in the presence of sodium methoxide in
xylene as a catalyst. . The reaction is
allowed to continue for three days at
room temperature after which the pro-
duct is purified by crystallisation from
petroleum ether. In the above method
one point to be borne in mind is that the
di-glycerides always accompany the
mono-glycerides.

Acylation of mono-or di-glycerides : —

The glycerides obtained by the above
method may further be esterified by
acetic acid ‘in the presence of a catalyst to
give acetoglycerides. The catalysts gen-
erally used are metallic oxides and chlo-
rides, particularly of tin and zinc, and

 minera] acids, sulphuric and hydrochlorlc

and phenyl sulfonic acids.

Acy]ation may also be done .using
acetyl chloride and acetic anhydride.
Acylation with acetyl chloride has been
employed by Ward and his coworkers to
prepare 1-acetostearin and 1,2-diaceto-
stearin.? 2-Monostearin is first prepared
by esterifying stearic acid with an excess
of glycerol in the presence of a small
amount of soap. The reaction product
is purified by fractional crystallisation.

-The =-monostearin thus prepared is then
'acetylated by acetyl chloride in the usual
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way and the product is purified by frac-
stional crystallisation from a “solvent.

In the acylation with ‘acetic anhydride,
monostearin (obtained from completely
hydrogenated cotton-seed oil) is reacted
with 15-18% by weight of acetic anhyd-
ride for one hour at 250°F to give aceto-
stearin.® The reaction product is washed
and dried. If carefully prepared, the

acetostearin has no colour, odour or.

taste. The amount of acetic anhydride
and the grade of monostearin used in the
preparation influence the physical pro-
perties of the final product. Highly acet-
ylated compounds made from mono-
stearin, tend to melt below the body
temperature, and these products have a
relatively low film strength at room
temperature.

Compounds from technical grade
monoglyceride (60% monoglyceride) and
compounds from monostearin, acetylated
only to a slight extent, have also a rela-
tively low film strength but a melting-
point as high as 130°F.

This method of preparation is a very
simple one and is used commercially for
acetoglycerides intended for non-edible
and in some cases even for edible uses.

Experiments have been conducted in
US.A. with acetylated monoglycerides
of castor oil, for use as a plasticiser and
stabiliser for polyvinyl resins.’
case it is evident that the acylation takes
place with the OH groups in the
glycerol as well as in the ricinoleic acid
molecule.

(ii) Inter-esterification method : —-

This covers two possible methods.

(a) Acidolysis :

The preparation of acetoglycerides by
acidolysis consists in the replacement of
a fatty acid by acetic acid which is
carried out in the presence of an acid

In this .

catalyst which is generally a mineral

. acid. Acetoglycerides from coconut oil

were prepared by Schwartz by reacting
acetic acid with neutral coconut oil at

:150-170°C in the presence of H,SO,. The

disadvantage of this method is that the

- operator has limited control over the

composition of the final product due to
the random manner in which the inter-
change of the fatty acid radical occurs.
Any specific acid distributes itself im-
partially between the esterified and free
acid portion.

(b) Ester-ester interchange :

In the formation of acetoglycerides by
ester-ester interchange the methyl or
ethyl ester of acetic acid is reacted with
the neutral fat. This method is used on
a laboratory scale for preparing the
acetoglycerides. An important advant-
age of this method is that relatively pure
acetoglycerides are obtained. The pres-
ence of a catalyst is essential for reduc-
ing the time of reaction. Small propor-

. tions of monoglycerides together with

a small quantity of an alkaline catalyst
are found to have a considerable effect
on the speed of the reaction.

Properties :

The specific properties of the acetogly-
cerides depend on the extent of acetyla-
tion carried, so that the final product
varies in properties.

All the acetostearin products are
unique in that they are non-greasy and
quite plastic. In an investigation by
Feuge et al.* on the thermal properties
of 1-acetostearin- and 1, 2-diacetostearin
it was found that the acetylated gly-
cerides possess a unique property of
solidifying in a very pliable and stretch-
able form when cooled under normal
conditions.. . At room temperature several
products may be stretched 1009 before
breaking (parafin wax having a melting-
point of 125°F will stretch only 5%
under similar conditions).



Other desirable characteristics are a
short melting range, a controllable melt-
ing-point and an extreme resistance o
oxidation and rancidity.

A commercial product, ‘Monoacet’,
has the following properties.” It is a
solid, white, flexible wax having a melt-
ing range of 36-46°C, S.V.=345-362,
LV.< 5. It is soluble in certain portions
in methanol, toluol, and naphtha at ordi-
nary temperatures. When heated, it is
soluble in vegetable and mineral oils,
acetone, and ethyl acetate. It is taste-
less and bland in odour.

Uses :
(i) For food coatings.

" The acetoglycerides attracted attention
a few years ago as a prospective food
coating compound. The main advant-
ages of their use in this way is found
to be due to its - impermeability to
moisture, which prevents food products
from losing moisture (as in the case of
cheese) and also from absorbing moisture
and becoming sticky as in the case of rai-
sins and purnes. They are used as coat-
ings. for cheese, dried nuts, processed
meats, fruits and vegetables, frankfurters,
fish, candies, and baked goods.® Their
melting range (36-46°) suggests its use in
place of other wax-like products naving
a similar melting range. . It has certain
applications as a substitute for cocoa
butter, beeswax and partiailly hydrogen-
ated fats.

(ii) As a plasticiser and stabiliser®:

One of the first uses to which aceto-
glycerides were put was as a plasticiser
for pyroxylin. The products were relat-
ively impure and did not gain import-
ance:

The fully acetylated product from
lard is liquid at room temperatures and
is suitable for use with cellulose acetate
butyrate for plasticising polymers. It is
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compatible in all proportions when the

309% and in most proportions at lower
concentrations, At a low polymer con-

" tent of 20 to 309%. soft but tough films

can be formed. Stiffer products exhibit-
ing improved low temperature character-
istics result at a higher plastic concen-
tration.

Fully acetylated monoglycerides espe-
cially from castor oil are good plasticis-
ers for polyvinyl resins.

In combination with the usual primary
plasticisers, the material imparts excel-
lent low temperature characteristics and
improved flexibility. A study of polymer-
acetoglyceride systems indicates the suit-
ability for use in combination with poly-
styrene, poly-butyl methacrylate, ethyl
cellulose, and methyl cellulose. Higher
polymer content of these materials pro-
duces viscous solutions showing promise
as adhesives.

(iii)) Global edible spreads:

The Government Regional Research
Laboratories of U.S.A., were asked to
develop an edible spread, which has a
considerable plasticity over a wide range
of temperature. By the use of edible coun-
terparts of ethyl sebacates and lithium
soaps a wide plasticity range fat was
obtained. The disadvantage was poor
flavour and oxidative stability and ques-
tionable digestibility. Next, the monogly-
cerides and the acetoglycerides were
tried which were found to be suitable.

Aceto-olein has been found to be part-
icularly suitable. Results of tests show
that margarine like products may be pre-
pared by acetylating lard, cotton-seed,
soyabean and ground-nut oils to an acet-
yl content of 12-20%. As the acetyl con-
tent is increased the consistency char-
acteristics are improved and the plastic
range is extended from 15 to 40°C. Small
amounts (1-8%) of aceto-olein reduces

“butyrate content of the plastic is less than *

»
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othe hardness of highly hydrogenated
cotton-seed oil but the -effect decreases
with an increase in temperature and a
decrease'in the degree of hydrogenation
of the hard fat.

Simple addition of acetoglycerides to
margarine does not result in any impro-
vement but a 509 addition of an aceto-
glyceride to hard oil mixture 1mproves
the plastic range

It is believed that the spreads become
firmer in consistency subsequent to their
‘-manufacture, due to the combination cf
-existing aggregates by the slow deposi-
tion of monoglycerides.”

(iv) For coating fibres :

The acetoglycerides have been recom-
mended for special industrial and textile
fibre coatings.”

Trend of research in acetoglycerides :

The Southern Regional Research
Labordtory of US.A. is particularly in-
terested in ‘finding ‘néw uses for aceto-
glycerides, and -most of the work pub-
lished so far especially' with respect to
the edible uses is done in, that labor-
atory C

In the Eastern Regional Research
Laboratory work is being done on epox-
idised diacetoglycerides in order to ‘im-
prove the suitability as a primary. plast-

1. Eckey ‘and Formo; ]Amer OxlChem

T2 Ward et al,

iciser for polyvinyl chloride. The results
obtained so far, indicate that they are
comparable with dioctyl phthalate, in-
cluding in low temperature flexibility.
They are in addmon excellent light stab-
111sers '

Acetoglyceride manufacture in India :

In view of the rather narrow range of
uses of acetoglycérides, it is doubtful
whether the production and utilisation of
the acetoglycerides will be carried out in
India in the near future. The best use
appears to be for coating edible products
cither to prevent loss of moisture due
to excessive heat in the Indian condi-
tions or to prevent absorption of moisture
in the wetter regions of Bombay and
Bengal especially during the monsoons.
The coating of acetoglycerides may also
be used to prevent fungus formation on

-food products during the monsoon.
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