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INTRODUCTION

Medium chain triglycerides (MCT) differ from ncrmal triglycerides
in their physiological behaviour and therefore they have therapeutical
importance. They are used for the treatment of diseases of the digesti-
ve tract, e.g. syndromes of maldigestion and malabsorption [2, 3, 5, 7].
Furthermore MCT influence the levels of blood lipids, they especially
lower the cholesterol level [11, 12].

Medium chain fatty acids are hardly laid down in the fat depots.
Feeding only MCT as fat source is also energy consuming, because the
long chain fatty acids, which can be accumulated in the fat depots, are
to be synthetized by metabolic reactions. Therefore the energy reten-
tion is reduced and it is possible to achieve body weight reduction by
MCT diet. So, rats fed with MCT diet have a 25%¢ higher energy de-
mand for the maintenance of constant body weight than rats fed with
lard diet [8].

MCT don’t occur in natural fats. Usually they are synthetized by
catalytic esterification of glycerol with medium chain fatty acids, obtai-
ned by hydrolysis of coconut or palm kernel oil and fractionation of
the fatty acids [2, 13]. Thus the production of MCT is connected with
high demands for technical equipment and with expensive import of
the raw materials.

Therefore we were looking for other fats to replace MCT. We sup-
pose that acetoglycerides also can influence serum lipids and energy
retention, because they contain fatty acids with low molecular weight
which cannot be laid down in the fat depot. Long chain fatty acids can
be synthetized only from the aceto groups via energy consuming reac-
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tions. Numerous reports and papers are concerned with biochemistry
and therapeutical use of MCT, but in the literature are only a few in-
formations about their chemistry, especially about their chemical sta-

bility. Therefore we have tested the storage behaviour of MCT and ace-
toglycerides.

MATERIALS AND METHODS

MCT have been synthetized by esterification of glycerol with pure
capric acid or a mixture of 13% caprylic and 87% capric acid using
phosphoric acid and other catalysts at various temperatures. The esteri-
fication product has been purified by a alumina column.

Acetoglycerides have been produced by interesterification of sunflo-
wer oil with triacetin 1:2 (mole ratio 1:12) at 70°C using 0.5%¢ sodium
methylate as catalyst. After a reaction time of 1 hour the exceeding
triacetin is removed by distillation. The reaction product is washed with
water. In order to test the storage stability, we have used the pure fats
and fats as components of margarine blends, consisting of 79%, 20%6
water, and 1% emulsifying agent. Furthermore we used the fats as
components of formula mixtures, consisting of 21%o fat, 18.3%¢ casein,
25%0 lactose, and 35,8%0 starch.

We carried out the storage experiments at room temperature. In
order to evaluate the chemical stability we determined the FFA con-
tent [4, 9], the peroxide number [6], and the carbonyl content [10].

RESULTS
ESTERIFICATION REACTION

The first item is directed to find optimal conditions for esterification
medium chain faty acids with glycerol. The results are summarized in
Table. As results from literature, stannic chloride is frequently used for
this purpose. In our trials we need esterification time of 10 hours, but
we get brown coloured products with a high carbonyl content. The cata-
lysts zinc chloride and zinc powder are not so useful, because the este-
rification is very time consuming and the products are brown and have
a high carbonyl content, too. We could get the best results with phospo-
ric acid. At a temperature of 180°C, the reaction is rather fast and, using
amounts of 0.5% phosphoric acid the reaction products are bright and
have a low carbonyl content.
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CHEMICAL STABILITY OF MCT

The first experiments are concerned with storage stability of chro-
matographically purified tricaprin. The changes of FFA content can be
seen in Figure 1. According to this the FFA content of pure tricaprin
and tricaprin as a component of a formula mixture does almost not in-
crease. In contrast to this a tricaprin margarine blend shows a quick in-
crease of FFA content. The determination of peroxide number and car-
bonyl content points out that changes during storage seem not to happen
in a remarkable degree. Further experiments were carried out in order
to find influences on the hydrolysis rate of MCT in margarine blends. We

2

ﬁ’

~
S

——

AN

g substrate)
N
S

~

FFA (mg capric acid/
S
g

FFA (mg capric acid /g subsirate)

3 05
- ' - 5l 03 ! | l
10 30 50 70 &0 20 40 60

Time (days) I Time (days)

|
n

.

Fig. 1. Chemical stability of tricaprin, Fig. 2. Influence of water binding
expressed by changes of FFA content: agents on chemical stability of MCT

1 — tricaprin, 2 — tricaprin in marga- in margarine blends, expressed by
rine blend, 3 — tricaprin in formula changes of FFA content: I — MCT,
mixture 2 — 5%, starch hydrolyse products, 5%

pectin, 4.5% microcristalline cellulose,
5 — sunflower oil (comparison)

used triglycerides containing caprylic and capric acid. The effect of some
water binding agents e. g. microcristalline cellulose, carboxymethyl
starch, starch hydrolysis products, pectin, gelatine, and others, in amo-
unts of 1 or 5% has been examined.

Figure 2 shows the influence of starch hydrolysis products, pectin
and microcristalline cellulose on the changes of FFA content of MCT
margarine during storage, additionally the FFA changes of MCT mar-
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garine without additions and of a margarine blend, prepared from sun-
flower oil are presented. The alterations of the FFA content of all mar-
garine blends are nearly of the same extent. Starch hydrolysis products,
pectin, and microcristalline cellulose don’t inhibit the hydrolysis of MCT,
the same fact has been found for the other water binding agents. The
changes of carbonyl content and peroxide value of these margarine sam-
ples have been investigated too, but they show only a very slow increa-
se except sunflower oil.

CHEMICAL STABILITY OF ACETOGLYCERIDES

The chemical stability of acetoglycerides has been tested with pure
acetoglycerides and with acetoglycerides as components of margarine
blend and formula mixture, respectively. The storage behaviour is com-
pared with that of sunflower oil, from which the acetoglycerides are
prepared.

\\
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Fig. 3. Chemical stability of aceto-
glycerides, expressed by changes of
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acid number: 1 — sunfloweri cil
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blend, 4 — acetoglycerides + 0.01%

propyl gallate + 0.1% citric acid,

5 — acetoglycerides in formula mix- 20 4'0 5'0 80
ture Time (days)

Figure 3 shows the changes of FFA content during storage. The acid
number of the sunflower oil shows the lowest increase, but the increase
of FFA content of acetoglycerides per se and in the formula mixture
is slowly too. The acetoglycerides show the highest hydrolysis rate in
the margarine blend.

The changes of the peroxide number during the storage are summa-
rized in Fig. 4. The pure acetoglycerides show the highest rate of pero-
xide formation. Acetoglycerides in the margarine blend and other mix-
tures which are protected against autoxidation by the antioxidant pro-
pyl gallate, show, according to the expections, a low increase of peroxi-

de number.
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DISCUSSION

Our experiments show, that the chemical stability of MCT is limited
by hydrolytic reactions, while oxidation reactions are only of small im-
portance. The fatty acids of snuflower oil have, according to our tests,
nearly the same hydrolysis rate, but the free long chain fatty acids are,
organoleptically seen, not so bad as free caprylic or capric acid.

In organoleptic experiments we have tested the sensitivity of several
test persons against free capric acid in fat emulsions. The detection li-
mit lies between 0.1 and 0.5 mg capric acid per gram emulsion. This
means that the margarine blends have only a very short storage stabi-
lity. Our trails for lowering the hydrolytic reactions by addition of wa-
ter binding agents were not successful.

The chemical stability of acetoglycerides depends essentially on the
composition of the fat, from which the acetoglycerides are prepared. We
prefer a vegetable oil rich in linoleic acid, e. g. sunflower is not high.
In our trials the peroxide number of acetoglycerides increases faster
than that of sunflower oil, because the acetoglycerides have undergone
a thermal treatment during their preparation or by the influence of
free acetic acid. The oxidation reactions are inhibited by addition of
antioxidants and in margarine blends. The water droplets are probably
forming a shield around the fat particles and so they protect the fat
against oxygen. On the other hand, the presence of water causes hydro-
lytic splitting of acetoglycerides. In organoleptic tests we stated an sen-
sitivity limit of 0.5 mg free acetic acid in fat emulsions. We think, that
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the danger of hydrolysis is a serious reason against the development and
production of water containing foods, containing MCT and acetoglyce-
rides in their fat constituents. Such fats should therefore preferentially
by used as pure fats for preparing meals or in dry formula mixtures.
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STUDIA NAD CHEMICZNYMI WEASNOSCIAMI SREDNIOREANCUCHOWYCH
TROJGLICERYDOW I ACETOGLICERYDOW

Streszczenie

Sredniolancuchowe tréjglicerydy sg syntetyzowane przez estryfikacje glicerolu
kwasami tluszczowymi o $redniej diugosci lancucha. Autorzy badali wplyw tem-
peratury i ré6znych katalizator6w ma szybkos§¢ estryfikacji.

Acetoglicerydy otrzymywano przez transestryfikacje oleju stonecznikowego
trojacetyna, uzywajgc metanolanu sodowego jako katalizatora. Chemiczna stabil-
no$¢ Sredniotancuchowych tréjglicerydow 1 acetoglicerydéw jest okreS§lana przez
czas magazynowania prob, liczbe nadtlenkowg i kwasowg oraz zawarto§é zwigzkoéw
karbonylowych.

Testy dotyczyly czystych tluszczéw, tluszezéw jako czeSci zestawbdbw margary-
nowych (osnéw margarynowych) i wzorcowych diet. Chemiczna stabilno$§é¢ $rednio-
lancuchowych troiglicerydéow jest gléwnie limitowana przez reakcje hydrolityczne.
Radany byl wplyw zwigzké4w wigzacych wode ra stabilno§¢é. Zachowanie sie¢ aceto-
glicerydéw podczas przechowywania pordéwnano z zachowaniem sig¢ oleju stonecz-
nikowego. Wyniki wskazuja, ze kwas cctowy zawarty w trojglicerydach ma tylko

niewielki wplyw na stabilnos¢.
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H. Bprwoxunep, M. Kpoav, I'. Mur, U. Iloaw

UCCIEIEBAHUA XVMMUYECKUX CBOJICTB TPUTJIUIIEPUMIOB CO
CPEIHUNM OJIUMEAMMU MEIIEV U ALUETOTJIULEPUIOB

PeswwmMme

TpuramMuepuasl CO CPeIHMMM AJMHAMM Mellell CUHTU3UDPYIOTCA NOyTeM STpudu-
Kaluuy IJlepojla XKUPHbBIMM KMUCJIOTaMM CO CpenHel IJIMHOM Lenu. ABTOPbI yccle-
AOBaJIM BJIMAHME TEMIepaTypbl M pa3HbIX KaTajJau3aTOPOB HAa CKOPOCTh 3Tepudu-
Kaluu.

Anerorauuepuabsl IOJyYaaM IIyTeM TPaHCITEPUMUKALMM IIOACOJHEYHOTO MacJja
TPMALETMIIOM, C MCIIOJIB30BaHMEM HATPMOBOIO MeETaHOJIAa B KayecTBe KaTajau3aTropa.
XuM4ecKyro CTabMIbHOCTL MaprapMHa M alLeTOrJIMUEePUI0B Onpenesider BpeMs
XpaHeHuss oOpas3noB, HePOKCUIAOHOE M KMCJIOTHOE YMUCJIO M CcoaeprXaHue KapOoOHMIb-
HbIX COeIVHEeHMN.

TeCTbl OXBATHIBAJM YMUCTBIE KUPBI, XUPHLI KaK dYaCTM MaprapUMuHBIX COCTABOB
(oCHOB) M CTaHAApTHBIE AMITBL. XMMMUYECKY:0 CrabuiIbHOCTL MaprapyMHa OrpaHMyy-
BAalOT TMAPOJIMTHMYECKMe DpeakKuuM. MccienoBasyu BJIMAHME CBA3BIBAKOIMUX BOJBI coe-
IMHeHMM Ha crabuiabHocTh. IloBenenue auneToramuepMIoOB BO BpeMs XpaHEHHUs CpaB-
HMBAJM C NOBEJEHMEM IIOZICOJIHEYHMKOBOTO Macja. Pe3yabTaThl IOKa3aJiM, 4YTO CO-
JepiXaHMe B Iiniuepuiax YKCYCHOM KMCJIOTHI JMIIbL HE3HAYMTEJbHO BJMseT Ha cra-

OMIBHOCTS.



