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Abstract:  Some  bioactive  components  (chlorophyll  a,  chlorophyll  b,  total
chlorophyll amount, carotenoid content and total phenolic substance content) in the
needle leaves of 28 different clones of the Turkish pine (Pinus brutia Ten) clonal
seed  orchard  in  Antalya-Düzler  Çamı  seasonally  (February  and  August)  was
analyzed. As a result of the biochemical analyzes; It was observed that the amount
of  chlorophyll  and  total  phenolic  substances  changed  in  the  active  vegetation
period and dormant phase. The amount of chlorophyll in February compared to
August;  It  was  determined  that  chlorophyll  a,  chlorophyll  b,  total  chlorophyll
amount and carotenoid amount increased. In addition, the fact that the total amount
of phenolic substances gives higher results in February than in August shows that
some phenolics have a function in protecting the plant against pests. Because it is
known that some phenolics in plants play an important role in many issues, from
protecting  the  plant  against  high  light  damage,  from  pathogen  attacks  to
herbivorous insect damage.
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Introduction 
Chlorophyll is one of the most important pigments that enable the photosynthesis
event,  in which plants use the light  energy and obtain organic matter.  Because
plants absorb the energy from the sun and transform it into chemical energy with
the chlorophyll  pigment  (Çetin,  2016).  Plant  phenolic compounds are  the most
common bioactive  compounds  found  in  plants.  It  is  also  known that  phenolic
compounds  act  as  antioxidants  (Decker,  1995;  Rice-Evans  et  al.,  1996).  Plant
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bioactive components are divided into primary and secondary metabolites. Primary
metabolites  are  more  involved  in  growth  and  development,  while  secondary
metabolites function more in ecological roles for the plant, as defense compounds
against herbivorous insects or pathogens (Bernards, 2010). With this research, it
was aimed to reveal the periodic variation of the amount of chlorophyll and the
total  amount  of  phenolic  substances,  which  play  an  important  role  in  plant
development and have a direct effect on photosynthesis. 

Material and Method
As the study area, needle leaf samples of 28 clones were taken from the clonal seed
orchard of Turkish pine (Pinus brutia Ten.) with national registration number 8 in
Antalya province Düzlerçamı in February and August  in 2021. The needle leaf
samples taken were brought to Kastamonu University Central Research Laboratory
as a cold chain. Needle leaf samples were stored at -200 C until the analysis stage.

Chlorophyll analysis:
0.5 g of the needle leaf samples to be analyzed were weighed and the samples were
homogenized with 80% acetone. Absorbance values were obtained at a wavelength
of 663 nm for chlorophyll a, 645 nm for chlorophyll b, and 470 nm for carotenoid
(Kabay, 2014). The total amount of chlorophyll was calculated with the help of
Arnon's  equation (Arnon, 1949),  and the amount of  carotenoids was calculated
with the Jaspars formula (Witham et al., 1971).

Total Phenolic Substance Amount:
The total amount of phenolic substances was determined by the Folin-Ciocalteu
method (Slinkard and Singleton, 1977). Gallic acid was used as a standard and the
amount of phenolic substance was calculated from the standard graph using gallic
acid.

Results
Periodic changes of chlorophyll a, chlorophyll b, total chlorophyll, carotenoid and
total phenolic substance amounts of needle leaf samples taken from Turkish pine
clonal seed orchard are given in Figures 1 a, b, c, d, and e.
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Figure 1. Seasonal variation of the total amount of phenolic substances (a), the 
amount of chlorophyll a (b), the amount of chlorophyll b (c), the total amount of
chlorophyll (d), the amount of carotenoids (e)



Discussion and Conclusion
According to the data obtained; Seasonal changes are observed in chlorophyll a,
chlorophyll b, and total chlorophyll values. It is observed that chlorophyll amounts
are significantly higher in February than in August. It is thought that this situation
is related to the high light and winter temperature drops due to water scarcity and
summer  droughts.  It  shows  that  the  chlorophyll  content  in  needle  leaves  can
change  seasonally  within  the  same  vegetation  period.  Sauceda  et  al.  (2008)
reported that the change in chlorophyll content is associated with water scarcity
and temperature drops in high light and winter periods due to summer droughts. In
addition,  since  the  sampling  times  are  February  and  August,  there  are  also
temperature differences between these months. Because Brett and Singer (1973)
stated that high light and temperature may cause a decrease in chlorophyll content.
In  addition,  when  February  and  August  are  compared  within  themselves,  it  is
thought that the higher temperature in Antalya in August may have affected the
amount  of  chlorophyll.  Again,  the  photosynthetic  pigment  content  of  high
temperature and summer drought; It can cause a decrease in chlorophyll content
and, in parallel, carotenoids (Yordanov et al., 2000). In this study, the amount of
carotenoids decreased in August compared to February. It is known that phenolic
compounds are bioactive components that have important roles in plants.  These
secondary metabolites, which also act as natural antioxidants, are closely related to
antioxidant  activity  (Singleton  and  Rossi,  1965).  It  is  known  that  phenolic
compounds have many functions in plants.  It  is  known that  some phenolics  in
plants play an important role in many issues, from protecting the plant against high
light  damage,  from pathogen attacks  to  herbivorous  insect  damage (Hedin  and
Waage,  1986;  Lamb  et  al.,  1989).  These  results  confirm  that  in  practice,  the
decreasing antioxidant  level  in  the  vegetation  period makes  the  red  pine  more
susceptible to pests.
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