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7
INTRODUCTION i
Ribulose~1,5=bisphosphate carboxylase (RuBPCase; f{c. 4.1.1.39)
is the enzyme which catalyses the initiation reaction in the pen-
tose-phosphate reaction. It reperesents about 6 % of soluble pro-
teins in plant leaves (Miziorko, 1983). In the/catalytic reac-
tion it is transformed by carboxylation in twg molecules of 3-pho-
sphoglyceric acid (PGA): /

. /
- RuBPCase
co, + Ruap REFI82E, 2 po /

This reaction is indispensable for organiﬁ matter synthesis since
it represents a primary form CO, assimilation. Because of that
RuBPCase can be used as the par@meter ir assessing the plant abi-
1ity to bind CO2 from air, i.e., for measuring the capacity for
photosynthesis. / ' n

As to the present RuBPCase has not be/h investigated in sunflower
grown in our country, the objective ¢f the present work was the
determination of activity of this ey@yme in leaves of different
genotypes of sunflower. /

/

MATERIAL AND METHODS /

g
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The material for this investigation was leaves of three sunflower
genoﬁypes, taken at different stages of vegetation, namely: IM-

8x7 in the beginning of flowéring; 0CHMS-18x17 in the phase of
buttonization; and H,tuberosus, F,, also in the buttonization pha-
se. A11 investigations were carried out on fresh plant material
collected at the vegetation /stages of 5, 10 and 15 leaves for the
first two genotypes and 5, /10 and 33 lcaves for the third genotype.

Determination of RuBPCase/activity: Activity of RuBPCase was measu-
red by the modified method ot Lorimer et al, (1977). To the reac-
tion medium (total volume: 0.45 ml) containing 50 mM HEPES-KOH,

pH 8.2; 10 mM KC1; 20 wM MgCl,; and 5 mM QRT was added 20 1 of
the enzyme extract ang/zo pl 8F 0.2 M NaH'"CO0, of known specific
act1v1ty..The test tube with reaction mixture®was kept at 25°C

for 1-2 min., after which the substrate (10 ul of 20 M RuBP) was
added, Then, the redction was stopped by adding AOO ul of 2 M HCT.
After several minutes, the remaining amount of 1 €O, was libera-
ted and the tube content quantitatively transferred-”to the vessel
containing scintiflation Tiquid (4 g¢/1 PPO; 0.25 g/1 POPOP in to-
Tuene - triton X#100 in the ration 2:1) to measure activity on a
scintillation counter. Total radioactivity of the reaction mixtu-
re was measured in the mixture prepared in the same way as that

with the sample, but radicactivity was measured directly, with no
addion of HC1/ ‘

Determination of soluble proteins: Soluble proteins content in
the raw extract of suntiower leaf was determined by standard met-
hod according to Lowry et al. (1951),




Determ1nat1on of ch]orophy11 The dry p]ant mater1a1 (0. 05 q) Was
homogenized in a mortar with quartz sand and extracted with ace-
tone. The extract was filtered and the filtrate collected in a
25 ml1 measuring flask. 1- ml of such stock solution was put into
a 10 ml measuring flask and filled to the mark with acetone. Then,
colour 1ntents1ty of the solution was measured (B u1nsma, 1961)

’RESULTS AND DISCUSSION

-The data about RuBPCase act1v1ty and contents of so]ub]e prote1ns

_and ch1orophyl1 are presented in Table 1.

Table 1. Act1v1ty of RuBPCase and contents of solub1e

»« proteins and chlorophyll in leavgs of different
sunflower genotypes at different stages of plant
development (I - flower1ng, IJIir - button1zat1on)

Gehdtype . Leaf

5 — I8 T.26 —T.11.
I) M-8x7 10 105 - 5,23 S 2.76
SRS WIS |- NSO (- R S -4 - IRUNENEI . SRR
- STTRTEN 7764 27 "1.65
II)OCMS-; 10 100 4,53 . “2.43
sty M5 0g7_ . (o . 1286 ... 2.2
ITTYACEube=""5"""""7T7T7% T 2.38 R 1} o
.7 rosus 10 S92 ' : "3.36 S 0.99
(Fy) 33 57 1.56 - 1.56

£
As seen from the table,- the/h1qhest RuBPCase activity was found
in two genotypes (JM-8x7. awd 0CMS-18x17) at the stage of 15 Jea-
ves, whereas for H. tuberosus (F4) the h1ghest activity was regis-
ter at the stage of 10 Teaves. +h1$ is in-agreement to the dyna-
mics of metabolic processes of organic matter synthesis in the ’
sunflower genotypes: undev investigation.

The highest content of sm]ub]e proteins was found in the genotype
0CMS-18x17 (buttonization phase) at the stage of 15 leaves (12.46
ma/g), while this quanﬁ1ty was the lowest in the fifth leaf (2.27
mg/g). Similar results/ were also obtained for the JIM-3x7 (2 ), :
while for H. tuberosus (F1) the opposite held.

The presented resu]ts show a s1gn1f1cant var1ab111ty of RuBPCase
activity and contents of soluble proteins and chlorophyll, depen-
" ding on the genotyqé and vegetation stage. A systematic approach
~ to the 1nvest1gat1 n of RuBPCase activity in different sunflower
- may be .of great 1gportance for se]ect1on.\ : R -
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