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Pot marigold (Calendula officinalis) is a valuable species of 
medicinal plants, having many uses in plant therapy and cosmetics. The 
carotenoid pigments from pot marigold’ inflorescence represent a 
fundamental component of medicines. This paper examines the dynamics of 
the pigment content from pot marigold leaves and inflorescences.  
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The experimentally field took place in the Didactical field of Plant 
Physiology Discipline of the Uneversity of Agricultural Sciences and Veterinary 
Medicine “Ion Ionescu de la Brad”, Iaşi.  

We have determined the most adequate treatments with biofertilizers and 
mineral fertilizers for obtaining high quality productions, under the soil and 
climatic conditions of the region of Iasi. We have also determined the action of 
different treatments on the content of chlorophyllian and carotenoid pigments from 
studied plants, under conditions of the studied growing area, knowing that 
carotenoid pigments are a component part of the active substance in marigold.  

In 2007, at the stage of stem formation, we have applied treatments with 
complex fertilizers (ammonium nitrate, solid and liquid complex fertilizers).  

Under the weather conditions of the year 2007, with very high temperatures 
and lack of rainfall, supplemented by repeated watering, the highest yield was 
found at the NPK + Foliar 1 fertilized variant followed by NPK fertilized variant 
and NH4NO3 fertilized variant, the yield differences being not so high.  

MATERIALS AND METHODS 
The plants were harvested in sunny days, after 10 a clock in the morning, after 

the morning dew vanished and flowers unfolded. We took leaves and flower samples, 
for the study of assimilating pigments. For each sample, we weighed 0.5 g of fresh 
vegetal material, which was turned into powder in mortar by means of pounded glass, 
gradually adding acetone, a solvent for assimilating pigments.  
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The material turned into powder in mortar is then filtered until the vegetal 
residues remain white. The filtered material is put in a 50 ml flask and acetone is added 
until the mark.  

We took samples from the pigment acetonic extract and introduced them in 10 or 
5 mm thick tanks.  

The pigment content from leaves, buds and inflorescences was assessed by the 
spectrophotometrical method with computer presentation, by determining the light 
absorption capacity by the acetonic extract in the blue and red zones of the visible 
spectrum, which characterises maximum absorption wave lengths for chlorophyll (431-
432, 453-454 and 662-663 nm) and carotenoid pigments (425-427 and 447-448 nm). 

The results are shown in absorbance units.  

RESULTS AND DISCUSSION 
In 2007, we have investigated the eco-physiological reaction of pot marigold 

plants by determining the content of chlorophyll and carotenoid pigments from 
plant aerial organs. At the same time, we noticed that the summer of 2007 was 
characterized by special climatic conditions, represented by excessive drought, 
with temperatures of 38-40oC during July-August, on the background of rainfall 
deficit of -63.4 mm in June and -44.2 mm in July.  

Under these conditions, our goal was to analyse a group of pigments, with 
role in increasing plant resistance under stress conditions, which are the flavonoid 
pigments, with maximum absorption in the near ultraviolet, in 320-322 nm.  

For correcting the eco-physiological reaction of pot marigold plants, under 
the ecological conditions of year 2007, we proposed the application of treatments 
with solid complex fertilizers for soil and leaf fertilizers (ammonium nitrate, Foliar 
-1 treatment, Foliar -2 treatments, a solid complex fertilizer and a mixture between 
solid complex fertilizer and Foliar -1 treatment).  

The analysis of the pigment content at the phenological phase of vegetative 
growth shows that in leaves, the content of a 663 nm chlorophyll is increased by all 
the applied treatments, the maximum value being found at treatments with 
ammonium nitrate and Complex + Foliar -1 treatment, respectively. The pigment 
content from the absorption centre (a 431-432 nm chlorophyll and b 453-454 nm 
chlorophyll) has been also stimulated by all the applied treatments, the same 
maximum values being maintained at treatments with ammonium nitrate and 
Complex + Foliar -1.  

The content of flavonoid pigments (320-322 nm) diminished in leaves at all 
the applied treatments, excepting the Foliar -1 treatment variant.  

The content of flavonoid pigments (320-322 nm) diminished in leaves at all 
the applied treatments, excepting the Foliar -1 treatment variant.  
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Figure 1 The Pigment content at the growth phase in leaves 

At the flowering phenological phase, we found that in leaves, all the applied 
treatments determined a deep intensification of the biosynthesis in photosynthetic 
pigment content, shown both at the light absorption zone and at the reaction zone 
of the photosynthetic systems.  

The same stimulating effect was also shown in the biosynthesis of flavonoid 
pigments, with one exception, at the treatment with Complex solid fertilizer.  
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Figure 2 The Pigment content at the flowering phase in leaves 

 
At the flowering phenological phase in inflorescences, we found out the 

almost total disappearance of photosynthetic pigments, a 663 nm chlorophyll, 
under conditions of maintaining at high values a 431-432 nm chlorophyll, with role 
in light absorbance. Maximum values are found in case of treatments with 
Complex solid fertilizer and ammonium nitrate. The accumulation of 425-426 nm 
carotenoid pigments is stimulated by all the treatments, except the Foliar 1 
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treatment, and of 447-448 nm pigments is stimulated by all the treatments, except 
the Complex + Foliar 1 fertilizer.  
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Figure 3 The Pigment content at the flowering phase in inflorescences 

The stimulating effects of treatments on the pigment content (chlorophyll 
and carotenoid) in inflorescences are present under conditions of maintaining a 
high flavonoid content with protection role.  

We conclude that the treatments applied in pot marigold plants have 
stimulated both the photosynthesis and the accumulation of carotenoid pigments in 
inflorescences, under conditions of maintaining a high capacity of plant resistance 
at climatic stress, caused by drought. 

At the end of the flowering phenological phase, we found that in leaves the 
stimulation activity of different treatments was present both on photosynthetic and 
on flavonoid pigments.  
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Figure 4 The Pigment content after flowering in leaves 

In inflorescences, there is a high intensification of the carotenoid pigment 
accumulation (425-425 nm, 447-448 nm), shown at all the treatments, except Foliar 
2 at 447-448 nm. This stimulating effect takes place under conditions of a 
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relatively high diminution in the content of flavonoid pigments, at all the treatment 
variants, compared to the control.  
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Figure 5 The Pigment content after flowering in inflorescences  

CONCLUSIONS 
The mineral fertilizer treatments applied in pot marigold plants have 

stimulated both the photosynthesis and the accumulation of carotenoid pigments in 
inflorescences, in case of maintaining a high capacity of plant resistance to the 
climatic stress , caused by drought.  

At the flowering phenological phase, in inflorescences, the maximum values 
are found at treatments with Complex solid fertilizer and ammonium nitrate.  

The investigations have shown that after flowering, the treatments stimulate 
the accumulation of carotenoid pigments, based on the partial directing of the 
metabolic effort to this process, resulting in the increase in the quality of 
inflorescence production, by intensifying the biosynthesis of one of the main 
components of the active substance.  

BIBLIOGRAPHY 
1. Baco, E. şi colab., 2002 - HPLC study on the carotenoid composition of Calendula 

products / Journal Biochemistry, Biophysical Methods., no. 53, p. 241-250. 
2. Borcean, I. şi colab., 1988 – Cercetări privind optimizarea fertilizării la Calendula 

officinalis L., cu influenţe asupra producţiei şi a conţinutului de principii active, Herba 
romanica vol. 8, Analele Staţiunii de Cercetări pentru plante aromatice şi medicinale 
Fundulea, Bucureşti, 47-51. 

3. Goodwin, TW., 1954 - Studies in carotengenesis. The carotenoides of flower petals of 
Calendula officinalis / Biochemistry Journal., vol. 58, no. 1, p. 90-94. 

4. Ivan, V. şi colab., 1980 - Eficacitatea îngrăşămintelor minerale asupra producţiei şi calităţii 
acesteia la gălbenele (Calendula officinalis L.) / Herba Romanica: Analele Staţiunii de 
Cercetări pentru Plante Medicinale şi Aromatice Fundulea., vol. 2, p. 33-38. 



Universitatea de Ştiinţe Agricole şi Medicină Veterinară Iaşi 
 

40 
 

5. Kishimoto, S. şi colab., 2005 - Analysis of carotenoid composition in petals of calendula 
(Calendula officinalis), Bioscience, Biotechnology and Biochemistry 69(11), 2122-
2128, Tokyo, Japan. 

6. Marta, Alina-Elena, 2007 - The dynamics of the pigment content at two species of 
marigold (Calendula officinalis), Lucrări Ştiinţifice Facultatea de Agricultură XXXIX, 
Partea a II a, Timişoara, ISSN 1221-5279. 

7. Pintea, A., 2003 - HPLC analysys of carotenoids in four varieties of Calendula officinalis 
L. flowers / Acta Biologica Szegediensis, vol. 47, no. 1-4, p. 37-40. 

 
 
 




