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TRIACYLGLYCEROLS OF OITICICA OIL 

A. L. Markman,* L. N. Andrianova, B. K. Kruptsov, UDC 665.35:547.426.21/.23.001.5 
I. U. Yusupova, L. M. Yakushina, and M. E. Konchalovskaya 

The composition of the triacylglycerols (TAGs) of oiticica oil has been studied 
by enzymatic hydrolysis with pancreatic lipase. It hasbeen established that the 
majority of TAGs of the 96 types present have a mixed character. The four main 
types make up 60% of the total TAGs and the remainder consist of minor components. 
A high content of TAGs with octadeca-9,11,13-trienoic acids (including licanic) in 
the extreme positions has been detected. 

A source of oiticica oil is formed by the seeds of the tree Lieania rigida (family 
Rosaceae) growing in Brazil, Mexico, and Central America [i]. The oil belonEs to the group 
of tung-like drying oils [2, 3]. Because of its high film-forming capacity, this oil is 
widely used for modifying alkyd resins [4]. 

The physicochemical indices [5] and fatty-acid composition [6] of oiticica oil have been 
studied. In view of the presence of licanic acid in oiticica oil in an amount of 74-82%, 
it is considered that it consists mainly of glycerides of licanic acid, which are responsible 
for its high film-forming properties [3]. In the present work we consider the composition of 
the triacylglycerols of oiticica oil studied by the method of enzymatic hydrolysis with pan- 
creatic lipase. The results of a determination of the fatty-acid compositions of the initial 
triacylglycerols (TAGs), of the 2-monoacylglycerol fraction of the oil (MGs), and also of the 
enrichment and selectivity factors (EF and SF) [7] are given in Table i. 

As can be seen from Table i, a-eleostearic, 8-eleostearic, and licanic acids, which are 
highly unsaturated, have low values of the selectivity factor and mainly esterify the primary 
hydroxy groups of the glycerol. 

TABLE i. Fatty-Acid Compositions of the Triacylglycerols and 
2-Monoacylglycerols of Oiticica Oil 

Palmitic 
Steafic 
O1eic 
Linoleic 
a-Eleostearic 
/3-Eleostearic 
Licanie 

ix cid 
Amounts of the acid in 

the fractions 

TAGs MGs 

3,2 4,7 
4 2  3.5 
9,4 18,9 
3,6 I0.6 
5,3 0.0 
2.8 0.0 

71,5 62,3 

~.n~chment 
factor 

1,47 
0,88 
2,01 
2,94 
0.00 
0.00 
0.87 

Selecav~y 
fac~r  

0,70 
0,89 
0,96 
1.40 
0,00 
0,00 
0.41 

*Deceased. 
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On the basis of the fatty-acid compositions of the TAGs and MGs we have calculated posi- 
tion-species composition (PSC) of the TAGs by Coleman's method as modified by Markman [8] 
using a M-222 computer with a program drawn up in the algorithmic language "ALGOL-60" [9]. 
The calculated figures for the PSC of the triacylglycerols of oiticica oil are given below 
(the following abbreviations for the acids are used: P, palmitic; S, stearic; O, oleic; L, 
linoleic; s-E1, ~-eleostearic; ~-EI, ~-eleostearic; Lc, licanic): 

Tag Amount Tag Amount Tag Amount 
PPS 0.01 SS~EI 0.03 SOBEI 0.07 
PPO 0.01 SSBEI 0.01 SOLc 1.31 
PP~EI 0.02 SSLc 0.24 OOO 0.04 
PPLc 0.18 OS~EI 0.03 OOaEl 0.14 
SPO 0.02 OSBEI 0.01 OOBEI 0.07 
SPiEl 0.03 OSLc 0.25 OOLc 1.34 
SPBEI 0.02 aEIS~EI 0.02 LOLc 0.03 
SPLc 0.33 aEISBEI 0.02 ~EIOaEI 0.12 
OPO 0.01 ~EISLc 0.42 ~EIOBEI 0.13 
OP~EI 0.03 BEISLc 0.22 aEiOLc 2.29 
OP~EI 0.02 LcSLc 2.03 BEIOBEI 0.03 
OPLc 0.33 POP 0.01 AEIOLc 1.21 
~EIP~EI 0.03 POS 0.04 LcOLc 10.95 
~EIP~EI 0.03 POO 0.04 PLS 0.02 
~EIPLc 0.57 PO~EI 0.07 PLO 0.02 
BEIPLc 0.30 POBEI 0.04 PL~EI 0.04 
LcPLc 2.72 POLc 0.70 PL~EI 0.02 
PS~EI 0.01 SOS 0.04 PLLc 0.40 
PSLc 0.13 SOO 0.08 SLS 0.02 
SSO 0.01 SOaEI 0.14 SLO 0.04 
SLOE1 0.08 EILLc 0.68 SLcLc 4.31 
SLBEI 0.04 LcLLc 6.14 OLcO 0.13 
SLLc 0.73 PLcP 0.04 OLc~EI 0.46 
OLO 0.02 PLcS 0.14 OLc~EI 0.24 
OL~EI 0.08 PLcO 0.14 OLcLc 4.41 
OLBEI 0.04 PLc~EI 0.24 LLcLc 0.09 
OLLc 0.75 PLcBEI 0.13 ~EILcaEI 0.39 
LLLc 0.02 PLcLc 2.32 ~EILcBEI 0.42 
aEIL~EI 0.07 SLcS 0.13 ~EILcLc 7.54 
~EILBEI 0.07 SLcO 0.26 BEILc~EI 0.Ii 
~EILLc 1.28 SLc~EI 0.45 BEILcLc 3.98 
BEIL~EI 0.02 SLcBEI 0.24 LcLcLc 36.08 

Thus out of the 196 TAGs theoretically possible (taking position isomerization into ac- 
count) [I0], 96 are actually present in the oil. The majority of the TAGs have a mixed na- 
ture (the trilicanate amounts to only 36.08%~. The main TAGs -- LcOLc, LcLLc, EILcLc, and 
LcLcLc -- make up more than 60%, and the others form minor components. 

Summarizing the information given with respect to the characteristic of saturatedness 
(S) and unsaturatedness (U) of the fatty acid radicals, we obtain the following type composi- 

tion of the TAGs of oiticia oil: 

S~ S2U SU2 U~ 
0.01 1.48 18.95 79.37 

The type composition shows the practically complete absence of trisaturated TAGs and a 

high content of triunsaturated TAGs. 

Taking position isomerism into account, we obtain the following position-type composi- 

tion of TGs: 

SSS SSU SUS SUU USU UUU 
0.01 1.04 0.44 11.91 7.04 79.37 

230 



The position-type composition shows that among the monounsaturated TAGs those with 
saturated fatty acids in the secondary hydroxy group of the glycerol predominate, while among 
the diunsaturated TAGs those with unsaturated fatty acids in this position predominate. 

On summarizing the TAGs containing conjugated trienoic acids (including licanic) in var- 
ious positions, we obtain the following pattern of the position specificity of these acids 
in oiticica oil: 

in i or 3 in 1,3 in 213 or 2~i in 172~3 in 2 total 
7.78 29.35 12.89 48.52 0.84 99.38 

The facts given show a high content of TAGs with octadeca-9,11,13-trienoic acids (in- 
cluding licanic) in the extreme positions. 

A comparison of the structures of the TAGs of oiticica, tung, catalpa [ii], and pome- 
granate [12] oils shows that high content of TAGs with conjugated octadecatrienoic acids in 
the extreme positions of glycerol is characteristic for oils possessing the highest film- 
forming capacity. 

EXPERIMENTAL 

The conditions of determining the fatty-acid composition by the GLC of the fatty acid 
methyl esters and the glyceride composition by the method of enzymatic hydrolysis have been 
described previously [13]. 

Licanic acid was determined by the spectrophotometric method in the form of the 2,4- 
dinitrophenylhydrazone [14]. 

The UV spectra of the 2,4-dinitrophenylhydrazone of the fatty acids of oiticica oil 
in 96% ethanol were recorded on a Specord UV-Vis spectrophotometer with a thickness of the 
absorbing layer of i cm. The amount of licanic acid was calculated from the optical density 
at 360 nm. 

SUMMARY 

It has been established that of the 196 TAGstheoretically possible (taking position 
isomerism into account) only 96 are actually present in oiticica oil. Trisaturated TAGs are 
practically absent. The majority of TAGs have a mixed nature. A high content of triunsatu- 
rated TAGs has been found. Licanic and ~- and 8-eleostearic acids, which have low selectiv- 
ity factors (0.41, 0.00, and 0.00) give a high percentage of TAGs containin~ these acids at 
the primary hydroxy groups of glycerol and are responsible for the high film-forming proper- 
ties of eiticica oil. 
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LIPID COMPOSITION OF THE SEEDS OF THE COTTON PLANT INFECTED 

WITH WILT 

S. G. Yunusova, I. P. Nazarova, 
S. D. Gusakova, and A. I~ Glushenkova 

UDC 633.511.581.4:632.4:547.915 

The qualitative and quantitative set of lipid components of the seeds of healthy 
cotton plants of the variety Tashkent-i and plants infected with verticillium 
wilt have been studied. It has been established that the compositions of the 
lipids of the two samples differ considerably. The greatest differences are ob- 
served in the amounts of total lipids, gossypol, and low-molecular-weight vola- 
tile acids. 

On prolonged permanent cultivation, the resistance of various varieties of the cotton 
plant to attack by the pathogenic fungus Verticilli~ dahliae Kleb. falls and the degree of 
injury and of the harmfulness of the disease increase [i]. The susceptibility of the plant 
to the disease leads not only to a reduction in yield and a deterioration of the quality of 
the fiber but also to a decrease in the germinating capacity and energy of growth of the 
seeds [2]. Although the opinion is generally accepted that the seeds of the cotton plant 
are the bearers of the infection, the presence of endogenous infection in them in cases of 
wilt damage is disputed [3]. It has been established that infected seeds of the medium-re- 
sistant variety 108-F possess a smaller weight, an undersized nucleus, and a lower oil con- 
tent [4]. There is no information in the literature on the lipid composition of the seeds 
of the wilt-infected plant. 

In the present communication we give the results of a comparative study of the neutral 
lipids of the seeds of a healthy cotton plant of the variety Tashkent-i and of a plant at- 
tacked by verticilliumwilt. The analysis of the lipid composition was carried out in dupli- 
cate with samples of freshly-gathered seeds of the 1977-1978 harvest. The combined lipids 
of the seeds of the samples mentioned of the 1978 harvest preserved the same features as in 
the lipids of samples from the preceding year. We studied the lipids of the seeds of the 

1978 harvest. 

The yields of neutral lipids from the seeds of the healthy cotton plant (sample I) and 
of the plants suffering with wilt (sample II) amounted to 22.5% and 15.9%, respectively. 
The total lipids were separated by column chromatography into individual classes of com- 
pounds. In the lipids of sample I we found hydrocarbons, triacylglycerols (TAGs), high-mole- 
cular-weight fatty alcohols, free fatty acids(FFAs), epoxyacylglycerols (EAGs), hydroxyacyl- 
glycerols (HAGs), free sterols, gossypol, and polar lipids. In the lipids of sample II, in 
addition to the nine classes mentioned, there were also diacylglycerols (DAGs) and monoacyl- 
glycerols (MAGs). The assignment of each fraction to a definite class of compounds was car- 
ried out on the basis of chromatographic and spectral characteristics. The compositions of 
the oils from the healthy and infected cotton plant according to classes were as follows (%): 

Sample I Sample I i 

Hydrocarbons 0.i 0.i 
TAGs 92.5 90.3 
High-molecular-weight fatty alcohols tr. tro 

FAAs 0.8 i.i 
EAGs 0.5 I.I 
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