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Abstrae t .  The course of biosynthesis of fa t ty  acids in the seeds of winter rape (Brassica napus L. 
ssp. oleifera, f. biennis cv. T~obi6sks was investigated. After the termination of flowering seed 
samples were taken at five intervals, the seeds were divided into 4 fractions according to size, and 
their weight, water content, oil content and fa t ty  acid composition were determined. The oil 
content was found to increase in all size categories with time, with the exception of a minute drop 
when complete matur i ty  is roached. Larger seeds contained more oil. The fa t ty  acid composition 
changes with time in the individual size fractions almost continuously. The same holds for diffe- 
rences between seed sizes of the same sample. The main change in oil composition consists in the 
decrease of C18 acids in favour of C~ acids. Greatest decrements during maturation were found with 
oleic acid, less with linoleic acid. In  absolute amounts the quanti ty of all synthesized acids rises, 
the greatest rise being observed with C~2 acids (i.e. predominantly erucic acid). I t  follows from the 
mean rates of synthesis of the individual groups (Cle, Cls, C20, C2~) of fa t ty  acids tha t  the fraction 
of 0~2 rate of synthesis increases, while tha t  of the C18 acids decreases with the same speed. The 
results indicate that  the fa t ty  acid synthesis is most intense during the second half of seed 
maturation, the main role being played by accelerating the synthesis of higher acids, especially of 
erucic acid. 

In the main, the composition of fatty acids in plant oils can be taken as a 
typical characteristic. HILDITCtt (1956) laid out the principle that  fatty :~.cids 
synthesized in the se~d are specific for genera, if need be also for varieties, 
both qualitatively and by their quantitative composition. External conditions 
(climate, agricultural technology etc.), however, affect the course of bio- 
synthesis and thus also the resulting oil composition. Otherwise, it is possible 
through selection and crossing to develop new varieties with oil composition 
very different from the norm. The fatty acid composition of oils used to be 
characterized by indirect methods only (iodine number, refraction index etc.) 
or by classical separation methods which are not accurate enough from the 
present viewpoint. An at tempt to summarize the data obtained by modern 
methods has been published by UzzA~ and ARONDEL (1965) who evaluated the 
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effect of variety, climate and growth conditions on the composition of peanut, 
rape, sunflower and soybean oils. I t  was found that  the fatty acid composition 
depends most on the variety. 

Great differences in oil composition are found when fat ty acid synthesis 
proceeds as a system of more or less independent partial processes, the regulari- 
ties of which are most readily recognized by examining the fatty acid composi- 
tion during maturation (KART~A 1959). For this purpose, gas chromatography 
was found to be of great value (JA~ES 1962, 1963, I~IKOLAJCZAK et al. 1961, 
SALLA~S 1964). This method was used by ROTI~I and co-workers (1962, 1964) 
who found that  during the ripening of olives unsaturated acids are formed at 
the expense of saturated ones. Other papers on the fatty acid changes during 
fruit ripening (e.g. of almond tree and grape vine, GALOPPnVI, LOTTI 1962, 
1963 or of pumpkin and walnut tree, LOTTI, GALOPPInI 1963 a, b) indicate 
that  some acids are accumulated at the expense of others. A decrease is found 
mostly with palmitic, linolenic or linoleic acid. 

I t  follows from papers on the composition of fat ty acids of rape-seed oil 
(Brassica napus L.) and of related oils (B. campestris L., B. nigra L. Koc~, 
B. ]uncea Coss. etc.) that  the content of typical fatty acids (eicosenoic and 
erucic) varies considerably (u et al. 1951, Ca~.IO 1956, CRAm, WETTER 
1959, MIKOLAJCZAK et al. 1961, ZE~An 1963, 1964, ZE~A~, FIBr 1964). Other 
authors stress mostly the effect of variety, climate, year of harvest, use of 
fertilizers etc. on the oil composition (CRAm, WETTE~ 1959, CRAm 1961, 
BACHMANN 1964, FIBY 1964, L56F, APPLEQVZST 1964, SALLAnS 1964). The most 
significant differences are found in different varieties, just as in other oil- 
-bearing plants. Canadian investigators (STEFAnSSOn et al. 1961, DOWnEr, 
CRAm 1963, 1964, DownEY 1964, I-IARVEY, DOWNEY 1964, DORRELL, DOWNEY 
1964, DOWnEr, I-IA~vEr 1963, TAKAGI 1965) who studied the heredity of fatty 
acid biosynthesis established that  the biological synthesis of erucio acid in the 
rape is controlled by two g~nes of the embryo. Eicosenoic and erucie acids 
are synthesized by the stepwise addition from oleic acid. Careful selection 
yielded spring rape and turnip with negligible amounts of C:0 and Ce2 acids, 
the oil content being unchanged. 

In spite of this, however, the actual dynamics of the formation of individual 
acids of these oils remains little known. Only KARTI~A and SETHI (1963) supplied 
some data on the course of synthesis of fatty acids during the maturation of 
mustard and garden Nasturtium. I t  was shown that  the synthesis of erucic 
acid proceeds at later stages of seed maturation some 3 ~ 4  times more rapidly 
than during the early stages of development. At first, mostly the common C~s 
acids are synthesized. Enzymes producing higher acids thus prevail only later. 
In  view of the fact that  this type of problem has not been tackled in the rape, 
it was decided to follow the composition of fatty acids in winter rape seeds from 
the beginning of their development to complete maturity and to at tempt to 
establish laws governing the changes to be expected. 

Material and Methods 

The objective of the experiments was to establish the course of oil bio- 
synthesis of winter rape (Brassica napus L. ssp. olelfera, f. biennis). The 
experiment was conducted at the Research Station for Oil-Bearing Plants at 
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Opava, using the variety T~ebi6sk& during the vegetation season of 1961--1962. 
For treatment conventional technology (VO~KERUw 1965) WaS used. Sowing 
took place on August 24, first flowers appeaxed on l~I~y 12, general flowering 
set in around May 20. After the termination of flowering, 50 plant samples were 
removed from the plot at five intervals, so as to avoid plants from the edges. 
The dates of sampling were June 15, June 21, July 2, July 7, July 19. The last 
sampling took place at the stage of full biological maturity. After sampling 
the plants were stored in the laboratory at room temperature for drying. After 
drying, the seeds were removed and cleaned. The weights of 1000 seeds from the 
individual samples were: 0.53 g, 0.85 g, 2.13 g, 2.84 g, 3.68 g respectively. 

The seeds were sorted in sieves into size fractions of up to 0.9 mm, 0.9 
to 1.3 mm, 1.3--1.7 mm, 1.7--2.1 ram. In samples from the latter dates there 
were a few seeds up to 2.5 mm in size, but on account of their paucity they were 
not analyzed any further. The weight of seeds, water and oil content were 
determined in the seeds by standard procedures (Jednotn6 analytick4 metody 
1956). The oil thus obtained was converted to fatty acids mgthyl esters and the 
fatty acid composition determined by gas chromatography on non-polar and 
polar stationary phases, using previously described procedures (ZEMA~ 1964, 
ZEMAN, FIBY 1964) 

Results 

The relative participation of fractions in the individual samples calculated 
from absolute weights of fractions is shown in Table 1. The values of oil and 
water contents per dry weight are in Table 2. These values were then used to 
obtain the absolute amount of dry matter in fractions and samples, the percen- 
tual content of oil in dry matter and the absolute and relative amounts of oil 
in fractions and samples. Taking into account the average molecular weights of 
fatty acids for individual fractions and samples as obtained by gas chromato- 
graphy, it is possible to express the relative amount, of fatty acids in the dry 
matter and absolute amounts of fatty acids in fractions and samples. These 
last-named values were used for constructing Fig. 1. O~her values are not given, 
as they served merely for auxiliary calculations. 

1%esults of gas chromatography are shown in Table 3. These data obtained 
made it possible to calculate the content of fatty acids groups of equal length 
of the carbon chain. This content is expressed as per cent of dry weight of size 
fractions in the individual samples (Table 4). The values of averages from this 
Table are represented graphically in Fig. 2, which makes the relationships 
more apparent. Absolute values of the amounts of individual fatty acids groups 
in fractions and samples are shown in Table 5. To assess the relative increments 
of fatty acids within the sum of all size fractions one may use Fig. 3 showing 
the values referred to the 1st sample as 100%. Other calculations make it 
possible to determine the average rates of synthesis in the individual time 
intervals between samples (Table 6), the relative values of these rates being 
shown in Fig. 4. 

Discussion 

The results presented here represent interesting material for evaluating the 
dynamics of fatty acid synthesis during the ripening of winter rape seeds. Both 
quantitative (increments, size changes) as well as qualitative parameters 
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Table 1. 
Percentage of size fractions in individual samples 

Sample 
Weight percentage of size fractions (man) 

0"9 

19"7 
9"5 
0,9 

1-3 

68"2 
78.1 
64.4 
30'3 

6"9 

1"7 

12"1 
12"4 
32,1 
60"4 
58'6 

2"1 

2"6 
9"3 

34"5 

Absolute 
weight of 

sample 
(g) 

81"6 
214"7 

1111"6 
1391"4 
1662"9 

(changes in oil composition) can be assessed. The increment of total seed 
weight (Table 1) is relatively low for the early stages, the highest increments 
being found only during the second half of ripening. I t  is of g~eater interest to 
study the absolute and relative distribution of size fractions (Table 1). The 
decisive break comes in the middle of the period examined (3rd sample) when 
both the weights and the larger-size fractions increase, whereas the small-size 
fractions decrease. This is even more apparent during the interval from the 
3rd to the 4th samplewhen within a fewdays the main fraction of 0.9--1.3 mm 

Table 2 
Content of off and dry mat ter  in original seeds (O = oil content in weight ~o, S = dry weight in 
weight %) 

Sample 

Fraction size (ram) 

0,9 1,3 1,7 2,1 

o s o I s o I s o I s 

11,4 
12.6 
16.2 

91.9 
93.9 
94.8 

15.1 I 
19.2 
30.7 I 
36.1 
45.0 [ 

91.9 
93.7 
94.6 
94.8 
95.0 

16.0 
21.6 
34.2 
38.8 
46.5 

91.9 
94.1 
94.8 38.0 
94.9 41.2 
95.0 43.6 

~ o a n  
S 

91"9 
93"9 

95"1 94'8 
94'6 94"8 
95'0 95"0 

changes to 1.3--1.7 mm as the main fraction. A certain analogy may be found 
during the last interval. This would be in agreement with the assumption that 
during later stages the weight increment is mostly due to the growth (increase 
in size and weight) of the already existing seeds, whereas at the beginning of the 
development when new s3eds are being formed the relative values of the size 
fractions change only little. 

The observed diff3rences in water content (dry matter) according to Table 2 
are g~nerally sm~ll, because the samples were prepared and stored under 
identical conditions. A higher water content in seeds from the earlier stages 
could be expected. The oil content in the original seeds (Table 2) shows that 
larger seeds contain more oil. A mutual comparison of values shows that the 
amount of oil rises smoothly in each size fraction. If  one can assume, as above, 
that seeds of greater sizes are older in development than small seeds, the rise 
in oil content is apparently a direct consequence of seed development. 
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The greatest differences along this line were observed in the 3rd sample 
where unlike in the other samples all the size fractions are represented. This 
suggests the begirming of the period of most intense synthesis, as will be shown 
later. Toward the end of the ripening period when all the seeds gradually 
reach the mature stage, differences between fractions are smoothed out. This 

1o 

lO'- 

1 0  r . 

10 ~. , ,  
! ! ~ ,  ! 

r5.6. 21.6. 2 ZZ 19.Z 
F i g .  l .  A b s o l u t e  a m o u n t  o f  f a t t y  a c i d s  i n  s ize  f r a c t i o n s ,  i . 

A b s c i s s a :  d a t e s  of  s a m p l i n g ,  p l o t t e d  on  a n  a p p r o p r i a t e  t i m e  sca le ,  or~hnatei:  a m o u n t s  of  
f a t t y  a c i d s  i n  g.  
A - -  s u m  o f  a l l  f r a c t i o n s ,  B - -  f r a c t i o n  s m a l l e r  t h a n  0-9 r a m ,  C ---  0 . 9 - - 1 . 8  r a m ,  D - -  
1 . 3 - - 1 . 7  r a m ,  E - -  1 . 7 - - t o  2.1 r a m .  

was indicated by the values of oil content in the last sample when smaller 
seeds actually showed a higher oil content than  did the largest fractions 
(Table 2), the difference between maximal and minimal values being small. 
This stresses the importance of the oil content as a criterion of matur i ty  of 
rape seeds. 

The dynamics of fa t ty  acid formation is well shown in Fig. 1, where the 
gradual changes in the amounts of fa t ty  acids in the individual size fractions 
can be seen. The semilogarithmic plot makes the graph more readable. Both 
higher fractions reveal a rapid rise of synthesis, lower fractions showing a de- 
creasing trend and disappearing completely. Both higher fractions show an 
analogous type of relationship, this becoming decisive even for the summary 
curve for all fractions. Graphic expression is preferable to a tabellar one, 
because it can respect the inequal intervals elapsing between the removal of 
the different samples. The relationships discussed here are in agreement with 
the conclusions ca  the connection between seed weight increment and shifts 
between size fractions. 

A completely novel contribution is represented by data on the composition 
of fa t ty  acids (Table 3). Here, too, one may see similar trends as with previously 
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discussed parameters (weight ratios, oil content etc.). The fatty acid composi- 
tion changes continually between the individual samples quite clearly, but 
this holds also within the individual samples according to the size of seeds. 
The main change is the decrease of C18 acids in favour of C2~ acids. A clear, even 
if less pronounced decrease may be seen in C18 acids, the amount of C2o acids 
remaining practically constant throughout maturation. On the basis of the oil 

% 
40- 

30- 

20 

10 

0 

E 

' 1  i I i i 

15.6. 21.6. 2.7. 7.Z 19.~ 

Fig. 2. Content of individual groups of f a t ty  acids in % dry ma t t e r  
Abscissa: dates  of sampling, ordinate:  % in dry  m~tter .  ~ - -  sum of all f a t ty  acids in the  
off. C16, Cls, C2e, Csz - -  values of f a t ty  acids of the  carbon chain length shown. 

eomp3sition of the variety T~ebiSsks as is known from field experiments and 
breeding practice one may consider the two highest size fractions of the last 
sampling~ as fully mature. I t  follows from the results of the oil composition 
during m~turation that  the characteristic acid of the Cruciferae, erucie acid, 
represents at the b~ginuing of the synthesis only a minor component of the 
lipids extractable by the procedure used. Its level rises in parallel with the 
increase of synthesis and seed size up to the maximum during ripeness. The 
gra=lual decrea~ of the content of C18 acids is not equally pronounced for all the 
acids; it is highgst for oleie acid, lov~er for linoleic acid and quite minute for 
linolenic acid. The decrease is quite pronounced with palmitie acid but the 
changes are not as clear as with other acids. 

I t  is of soma interest that  the oil composition from the first stages of matura- 
tion is rather similar to that  of free lipids remaining in rape meals after the 
industrial oil extraction (ZEM~, POKORN~- 1964, ZEMAS et al. 1964), viz. 
a high level of C,s acids and a low content of erucie acid. This agreement offers 
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an explanation for the composition of oils from the initial phases of maturation: 
p~troleum-ether extracted lipids contain not only triglycerides but also more 
polar lipids with a fully different fatty acid composition, erucic acid being low 
and C,8 acids b~ing high. The triglyceride content assumes predominance only 
during synthesis in the course of ripening. At complete maturity when the 
extractable lipids contain practically only oil triglyoerides as storage sub- 

% 
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I ! 

15.'6. 21.6. 7.7. 19,> 

Fig. 3. Re la t ive  i nc r emen t s  of  con t en t  of  t he  ind iv idua l  g roups  of f a t t y  ac ids  
Absc issa :  d a t e s  of  sampl ing ,  o rd ina te :  per  cen t  i nc r emen t s  referred to t h e  s a m p l i n g  of  
J u n o  15 ( l s t  sample) .  I - -  t o t a l  f a t t y  acids,  I I  - -  C~2 acids,  I I I  C20 acids,  I V  - -  Cla acids, 
V - -  C16 acids.  

stances of the seed, the content of more polar lipids cannot affect the fatty acid 
composition. Oar results indicate a mutual relationship between the content 
of 018 and C2e acids, as was previously demonstrated (CRAIO 1961, ZE~A~ 1963, 
LO/)F, AI~PLEQVIST 1964, ZEM_~g 1964). This is caused by the fact that  erucie 
acid is synthesized from oleic acid, eieosenoic acid serving as an intermediate 
in the synthesis (DownEY, CRAm 1964). 

After converting to a common basis percentage content of dry weight 
(Table 4), the data on fatty acid composition appear in somewhat different 
proportions (Fig. 2). I t  may be noted that  the percentage content of all acids 
increases, as one may expect during continual synthesis. Increase is highest 
for C22 acids and quite low for other acids, even for those whose relative content 
in oils decreases. Erucic acid has thus a decisive role in the increment of oil 
content during rape maturation. This follows from Table 5 where the absolute 
values indicate that  most of the synthesized fatty acids during later stages are 
higher acids, in particular C22. This is even more dearly expressed in Fig. 3 
where the relative increments of groups of fatty acids during maturation are 
shown on the basis of the oil composition in the first sample: the lower acids 
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Table 4 
Content  of individual  groups  of f a t ty  acids according to the length of the  hydro-carbon  chain  
(in o/o d ry  weight) 

Sample F a t t y  acids 

C16 
Cls 
C~o 
C22 

0"9 

0.9 
7.5 
1.2 
1"6 

Size fraction (mm) 

1.3 1.7 

1.2 1.0 
9.8 9.0 
1.5 1.9 
2.3 3.8 

14.8 15.7 

2.1 
l~Ie an 

1.0 
8"8 
1"5 
2"6 

Total  1.2 - -  13-9 

Ct6 0'9 1.3 1.3 / - -  1.1 
2 Cls 7"7 10.9 10"7 - -  9"8 

C~0 1.4 2-1 2.7 - -  2"1 
C2~ 2.1 4.2 6.1 - -  4.1 

Total  12.1 18.5 20.8 - -  17.1 

C16 1.4 2.2 2.2 1.9 ' 1.9 
3 Cls  9.0 13.3 14.3 13-9 12.6 

C2o 1.6 3.7 4.0 3"7 3.5 
C22 3"5 10.2 12.2 16.8 10.7 

Total  15"5 29.4 32.7 36"3 28.5 

C16 - -  2"1 1"9 1"7 1"9 
4 Cls - -  15"4 15"5 15'2 15'4 

C~o - -  3"6 3'7 3"3 3"5 
C~ - -  ' 13"5 16"0 19.4 16"3 

Total  - -  34.6 37.1 19.4 37.1 

CI6 - -  2.1 2-0 1.6 1.9 
5 Cls - -  16-8 16.6 15.5 16.3 

C~o - -  4"3 4"0 3"3 3"8 
C22 - -  19"8 21"8 21"3 21'0 

Total  - -  43.0 44.4 41.7 43'0 

increase at first but stagnate later, higher acids rise more steeply, especially 
the C2~ ones. 

The rates synthesis (Table 6), calculated from the values of Table 5, indicate 
that the synthesis is m~st intense during the interval between the 3rd and 4th 
sample. Daring the last interval the rate of synthesis drops again to about 
one half of the original value. In spite of this, the increasing proportion of erueie 
acid is apparent in the total rate of synthesis. The relations between rates for 
the individual fatty acid groups are shown in Fig. 4 demonstrating the pro- 
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Table 5. 
Absolute amounts of individual groups of fa t ty  acids in fractions and samples 

Sample Fa t ty  acids 

C16 
Cls 
C~o 
C22 

Total 

o.9 [ 

0.1 
1.1 
0.2 
0.3 

1.7 

Size fraction (man) 

1.3 t 

0"6 
5.0 
0"8 
1.2 

7.6 

1.7 [ 

0.1 
0.8 
0.2 
0.3 

1.4 

2.1 
Sum 

0.8 
6.9 
1.2 
1.8 

10"7 

C15 
CIs 
Cso 
C2~ 

Total 

0.2 
1-5 
0.2 
0.4 

2.3 

2.0 
17.1 

3.3 
6.6 

29"0 

0.3 
2.7 
0.7 
1"5 

5.2 

2.5 
21.3 

4.2 
8.5 

36"5 

C16 
Cla 
Cso 
C2s 

Total 

0"1 
0.8 
0"2 
0"3 

1-4 

14.9 
90"1 
25-1 
69.1 

199"2 

7.4 
48.4 
13.5 
41.3 

110.6 

0.5 
3.8 
1.0 
4.6 

9"9 

22"9 
143"1 

39"8 
115"3 

321"1 

4 
Ct6 
Cls 
C2o 
02~ 

Total 

I C1 e C1s 
Cao 

[ C2~ 

Total 

8.4 
61.5 
14.4 
53.9 

138.2 

2"3 
18"4 
4"7 

21"6 

47"0 

15"2 
123"7 
29"5 

127"7 

296.1 

18"5 
153.8 

37"0 
201"9 

411"2 

2"1 
18"6 
4.0 

23.7 

48"4 

8.7 
84.4 
18"0 

115.9 

227:0 

25"7 
203"8 

47"9 
205"3 

482"7 

29"5 
256.6 

59.7 
339.4 

685.2 

portions of the total rake of synthesis due to these groups during individual 
periods. The proportion of rate for eruoio acid (C22) rises steadily at the expense 
of other acids, especially of ClS. The proportion of rates for higher fatty acids 
(C,~ 0 and C,2) reaches 72% during maturity after the initial 30%. In analogy, 
just as with other relations, e~ren here the middle of the period investigated 
represents a break. Then the average rate of synthesis of C22 acids reaches about 
23~)-f~ld of that after the determination of flowering, with the Cls acids the 
increase of synthesis rate is of 50-fold. The rates of synthesis of all acids during 
the period just preceding m~turity decrease, apparently because of ceasing 
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synthesis. I t  is also possible to calculate the average amount of fatty acids 
synthesized during the individual periods per day per plant; it amounts for 
instance to c. 640 mg during the period of most intense synthesis. In  general 
one may see that  the predominant or typical acid (erucic acid here) is synthes- 
ized toward the end of maturation more intensely than at the beginning, as has 
been shown by other authors on other objects (GALoPPINI, LOTTI 1962, ROTr~Z 

% 

,~176 t 
80- 

Y= 

4,0 

20 

- Cz2 

0.-'1 "l-2. 2:-3 3-4. 4.-5. 
Fig. 4. Relative proportions of individual  groups of fa t ty  acids in the  average absolute ra te  of 

synthesis of fa t ty  acids. 
Abscissa: In tervals  between samplings, ordinate:  % proportions in the  ra te  of synthesis. 

et al. 1962). Our results obtained in the rape are analogous to findings in 
mustard and nasturtium (ICAaT~, S~T~I 1963). Even in those plants erucic 
acid predominates in the course of ripening. I t  may be assumed that  an analo- 
gous principle will be valid for other cruciferous oil-producing plants containing 
erucic acid. 

From another point of view our results can be taken as a certain supplement- 
ation of the recently published papers on the genetic laws of biosynthesis of 
fatty acids in the rape (DownEY, CRAIG 1963, 1964) where it was shown that  
the enzyme system for the synthesis of both higher acids is independent of the 
fundamental enzyme system for the synthesis of common C18 acids. I t  may thus 
be concluded from the present results that  this fundamental enzyme system is 
effective from the beginning of seed maturation and, only in the second half 
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Table 6. 
Rate  of synthesis based on the synthesized amounts od fa t ty  acids 

Interval between samples 
Fa t ty  acids 

Amount of fa t ty  acid synthesized (g) 
Before 1st sample (27 days) 0.8 6.9 1.2 
lst---2nd sample (6 days) 1.7 14.4 3.0 
2nd--3rd  sample (11 days) 20"4 121.8 35"6 
3rd--4 th  sample (5 days) 2.8 i 60.7 8.1 
4 th - -5 th  sample (12 days) 3.8 52.8 11.8 

Mean rates of synthesis (in g/day) 

1.8 
6"7 

106.8 
90"0 

134-1 

Before 1st sample 
l s t - - 2 n d  sample [ 
2nd--3rd  sample 
3rd--4 th  sample 
4 th - -5 th  sample 

0.03 i 
0.28 
1.85 
0.56 
0.32 

0.26 
2"40 

11.07 
12"14 
4"40 

0.05 
0.50 
3.23 

r1"62 
'0"98 

Total 

10"7 
25"8 

284"6 
161"6 
202"5 

0.07 0"41 
1"12 4"30 
9"71 25"87 

18.00 32.32 
11.18 16.88 

of the period is surpassed by the capacity of enzymes for the synthesis of 
higher fatty acids. I f  this system is not present (such as with varieties bred for 
oil production without erucic acid), the fundamental enzyme system develops 
the synthesis of common C18 acids to such an extent that  after reaching maturi ty 
there is no apparent difference in the oil content as compared with normal rape 
varieties (Dow~EY, CRAIG 1964). 

Since the experiments reported here were not repeated in subsequent years, 
the values obtained have no absolute validity. Meteorological differences 
during the individual years and the effects of agricultural technology affect 
both the quantitative parameters (oil content, yield, water content) and oil 
composition, as was shown by earlier work in this institute (ZE~AN 1963, 1964, 
FIBY 1964) and also by other authors (CaAm, WETTER 1959, CRAm 1961, Lb6F, 
APPLEQVIST 1964). I t  is believed, however, that  the fundamental relationships 
found here have a general validity for winter rape, the parameters of which 
do not show a wide spread under normal conditions ( Z E ~  1963, VO~KERUSA 
1965). 
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I. ZE~A~r V. KRATOC~YCi~, V:~zkumn~ fist~v tukov6ho prflmyslu, l~sti had Lahore, V~zkumnA 
stanice olejnin, Opava: Zm~ny slo~eni oleje ozim6 ~epky p~i zrfin[ semen. - -  Biol. Plant.  9 :  
i ~ 1 4 ,  1967. 

Auto}i sledovali prflb~h biosyntezy mastns~eh kysolin v semeneek ozim6 ~epky (Brassica 
napus L., subsp, oleifera, f. biennis) od~fldy ,,T~ebiSskA". Po odkv~tu v p ~ i  postupn:~ch tocrai- 
nech odobirali vzorky semen, po jejich~ rozd61eni do 4 frakei podle velikosti sta~ovfli v~hu semen, 
vlhkost, olejnatost ~ plynovou chromatografii slo~eni m~stn:~ch kyselin olejo. Olejnatost vo v~ech, 
velikostnlch frakcich stoup~ s 5asera, s v~jimkou nepatrn6ho poklesu p}i fipln6 zr~losti. V$~w 
semena mail i obsah oleje vy~i .  Slo~eni mastn~ch kyselin so m6ni s 6asem v jednotliv:~ch veli- 
kostnich frakcieh t6m6~ spojit~, podobn~ je tomu p~i porovn~vs semen rflzn~ch velikosti 
z tSho~, odb~ru. Podst~tou zm6n slo~eni oleje je fibytek C~s kyselin ve prosp6ch C~, kyselin. Nej- 
v~t~i fibytky b~hem zrhni jsou u kyseliny olejov6, mon~i u kysoliny linolov~. V absolutnieh hod- 
no~Ach mols tvi  v~ech syntetizovan~eh kyselin vzrflsth, nejviee ze vhech vw p}ib~v~ C** kyselin 
(t. j. p~evA~in~ kyselina erukovh). Z prflmSrn~ch rychlosti syntezy jednotliv~ch skupin (C~e, C~s, 
C~0, C**) mastn:~eh kyselin vyplpvs io podil C,~ kyselin na celkov6 rychlosti syntezy so neust~lo 
zvy~ujo, kdeito podil C~s kyselin stejn:~m tempera klesA. V:~slodky sv~d6i o tom, ~e nejintenziv- 
n6j~i synteza m~stn~ch kyselin probihA v druh~ polovin6 obdobi zrs semen, p}i6em~ hlavni podi I 
na  tom ms zrychlujlci se synteza vyw kyselin, zejm~na typick6 kyseliny erukov6. 

I~1. 3EMAH, B. ]~PATOXBIIaI, I/IHcTrITyT mr~poso~ npoMblmaeHHocT~ B YCT~I .aJl  JIa6eM 
H CTa~ia~ Maca~q~blX Ry~r, Typ, Olmsa: I~Ia~etieHHs coaepma~Hs smcaa s ce~eHax 
oam~oro panea npH . x  coapenasum - -  Biol. Plant .  9 : 1--14,  1967. 

Eccae~onaaca  6.0CSHTe3 m.pHblX ~CaOT S ceMeuax oauMoro panca (Brassica napus L., 
subsp, olei/era, f. biennis) copTa (~Tpnfe6s.cHa~). IJocne oKomtaH~a a s e T e ~ u  OT6.pa~.  
o6paagu ce,~,nu s II~[Tb cpo~os, pa,~leasa~ ~a qeThIpe ~ p a R u ~  l~o s e a ~ u e  ~ onpe~eann~ 
Dec CeMSH, B~amHOCTb, MacJIHHI/ICTOCTb 1I c o ~ e p m a ~ e  m~IpHMx KHCalOT Mac~a Fa3OBO~ xpo* 
MaTorpaq~gefi. MaCalgHI~lCTOCTI~ rIOBblLt[aeTcg BO Bcex ~paI~gggx He Bea~qgHe co BpeMeHeM, 3a 
~c~iosem~eM ~e3~amCTe~bHoro cm~meH~ n p s  no.Heft 3peYlOCTlI. B 6onee Kpyn~mx ceMeHax 
TaHme 5o~ee sb~co~oe coJlepmaH~e Mac~a. COCTaS m~pm,~x I~Co~OT Mac~Ia co SpeMeHeM 
rI3MettfleTca IIOqTrI ~enpepb~sHo, nogo6~o TOffy g np~ cpa~negm~ ceMa~ pa3HofI se~gqugbI 
~3 TOrO me OT6Opa. B OCHOSe ~3.~teHeHHfi Mac:Ia ~emgT SOHH~eHHe co~epmaa~a Cxs ~CaOT 
B HO~bay Cee I<HCaOT. Han6oaee HoHI4maeTca co~epmam~e o~egHoBo~] I~gC~OTbI, MeHce aga- 
qBTe~bBo--coi~ep~aH~e ~IIItlOSJOBO~ HI~IC$IOTb[. B a6CO~IOTHIaX seas~mgax KOJIHqOCTBO Bcex 
~C~OT BoapacTaeT, 6oaee scero BoapacTaeT co~ep~aHse C,.~ ~CaOT (T. e. npe~MymecTBe~o 
Dpy~oBOfi ~SC:~OTb 0. II0 c p e ~ H ~  CI~opocTgM CHHTe3a OT~e~I, tlblX r p y m |  (C~s, C~s, C~o, C**) 
m~pHblX KHC~IOT HOCTO~IttHO HoBbm[aeTc~ JIo~g C~2 ~r B o6n[eii c~opocT~ CgHTeaa, B TO 
BpeMg ~a~f Jlov'I~ C~ s K~CaOT IIOttlIH~aCTCH B TOM ~ e  TeM~e. CHUTe3 71~HpHMx KHC~IOT npoTe~aeT 
Ha~6oaee IIHTOHCIIBItO ~lO BTOpOizi HOalOBHHe nep~o~a coapeBaltll~I, IlpHqeM PalaBttylO 2[OYHO 
B DTOM no~meHm~ ~meT Bce ycliop}~tO~J/SfiCg C~HTe3 Bb~CI~I~X lf~CaOT H B Oco6e~HOCTS TS- 
nmmofi spy~osofi  I<SCaOTM. 


