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Abstract. The paper presents experimental results on the quantitative 

and qualitative content of foliar pigments, envolved in the adaptability of the 
plants to environment. The study was carried out by spectrophotometry using a 
cell juice acetonic extract (1%). Chlorophyll a 663-664, chlorophyll a 434-435, 
chlorophyll b 453-454 and flavonoid pigments 320-322 were analyyed for the 
following species: Echinacea purpurea, Thymus serpilum, Mentha crispa, 
Mellisa officinalis, Perovskia atripicifolia, Agastache foeniculum, Hyssopus 
officinalis, Borago officinalis, Salvia officinalis and Origanum vulgare. Our 
results revealed the highest content of the chlorophyll pigments was determined 
for the Mentha piperita and Origanum vulgare, and the flavonoid pigments in 
the Salvia officinalis and Origanum vulgare. 
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Rezumat. Lucrarea prezintă rezultatele experimentale privind conţinutul 

cantitativ şi calitativ al pigmenţilor foliari, implicaţi în adaptabilitatea 
plantelor la condiţiile de mediu din ţara noastră. Studiul pigmenţilor a fost 
realizat prin metoda spectofotometrică folosind un extract acetonic 1% de suc 
celular. Au fost studiaţi pigmenţii clorofila a 663-664, clorofila a 434-435, 
clorofila b 453-454 şi pigmenţii flavonoizi 320-322 la speciile: Echinacea 
purpurea, Thymus serpilum, Mentha crispa, Mellisa officinalis, Perovskia 
atripicifolia, Agastache foeniculum, Hyssopus officinalis, Borago officinalis, 
Salvia officinalis şi Origanum vulgare. Rezultatele arată că cel mai ridicat 
conţinut de pigmenţi clorofilieni a fost determinat la speciile Mentha piperita şi 
Origanum vulgare, iar pigmenţii flavonoizi se găsesc în cantitate mai mare la 
speciile Salvia officinalis şi Origanum vulgare. 

Cuvinte cheie: pigmenţi foliari, plante aromatice, spectrofotometrie. 

INTRODUCTION 

Vegetal pigments fall into three categories: chlorophyll pigments, 
carotenoid pigments and flavonoid pigments (1). The chlorophyll pigments and 
the flavonoid ones, called foliar pigments, are formed and may be found in large 
quantities in leaves and, generally, in the green parts of plants (1, 2, 3). 

The study of chlorophyll pigments may be made effectively by the 
spectrophotometric method based on the capacity of light absorption in 
characteristic wave lengths: chlorophyll a (λ = 663-664) offers information on the 
photosynthesis intensity; chlorophyll a (λ = 434-435) and chlorophyll b (λ = 453 -
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454) appreciate the light quantity absorbed; the flavonoid pigments (λ = 320 - 
322) give information on the resistance capacity of the plant organs to the hostile 
environment conditions (1, 4). 

By this study we intended to analyze, qualitatively and quantitatively, the 
foliar pigments for some perennial species of spice and aromatic plants so as to 
appreciate their adaptability to the environmental conditions. 

MATERIAL AND METHOD 
The study focused on 10 species of aromatic and spice plants: Echinaceae 

purpurea, Thymus serpilum, Mentha crispa, Mellisa officinalis, Perovskia atripicifolia, 
Agastache foeniculum, Hysopus officinalis, Borago officinalis, Salvia officinalis and 
Origanum vulgare. 

The genetic material was represented by leaves and shoots from the species 
mentioned above, cultivated in the collection of the Faculty of Horticulture from Iasi. 

The qualitative and quantitative analysis of the content in foliar pigments was 
effectuated by the spectrophotometric method analyzing light absorption in the visible 
and close UV specter by the acetonic extract (1%) of foliar pigments and expressed in 
absorbent units. 

RESULTS AND DISCUSSIONS 
The quantitative and qualitative analysis of the foliar pigment content 

revealed obvious differences between the pigment types within every species as 
well as among the species under study. Thus, for all the analyzed species we 
notice a much higher content in flavonoid pigments (320-322), as compared to the 
photosynthetic pigments. Among the photosynthetic pigments, the highest content 
is registered by chlorophyll a 434-435, and the lowest by chlorophyll a 662-663 
(table 1 and fig. 1). 

 

Table 1 
Foliar pigment content established by the spectrophotometric  

method (absorbent units) 
 

Variant Pigments category and wave length  
No. 
crt. 

Species Chlorophyll pigments Flavonoid 
pigments 

(λ = 320-322) 
Chlorophyll a 
(λ = 663-664) 

Chlorophyll b 
(λ = 453 -454) 

Chlorophyll a 
(λ = 434-435) 

1 Echinaceae purpurea 0.80 0.96 1.54 4.82 
2 Thymus serpillum 1.08 1.22 2,00 5.32 
3 Mentha crispa 1.64 1.86 3.02 5.58 
4 Melissa officinalis 1.22 1.38 2.26 5.40 
5 Perovskia atriplicifolia 0.72 0.90 1.46 5.65 
6 Agastache foeniculum 0.56 0.66 1.08 5.94 
7 Hysopus officinalis 1.28 1.36 2.32 5.74 
8 Borago officinalis 0.50 0.56 0.94 4.70 
9 Salvia officinalis 1.20 1.54 2.46 6.62 

10 Origanum vulgare 1.72 3.08 4.92 6.26 
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Fig.1. The capacity of light absorption by the extract of foliar pigments 
 

It results that the analyzed species have a strong capacity to adapt to the 
environmental conditions characterized by thermal and hydric stress. At the same 
time, these species, strongly heliophile, are characterized by a high capacity to 
absorb light and a great biologic resistance to the hostile environmental factors.  

The maximum content of chlorophyll a 662-663 is registered by the species 
Mentha crispa and Origanum vulgare, species well acclimatized to the conditions 
from Romania. The lowest values are registered by the allochtonous plants, - 
Agastache foeniculum, Perovskia atriplicifolia and Echinacea purpurea. The 
same ratios among species are kept for the chlorophyll a pigments 434-435 and 
chlorophyll b 453-454. The content in flavonoid pigments is maximal for the 
species of Mediterranean origin, Salvia officinalis and Origanum vulgare, and it is 
lower for the species coming from other areas.  

Knowing that chlorophyll a pigment 663-664 appreciates the 
photosynthesis intensity, it results that the highest photosynthesis intensity takes 
place for the variant V10, represented by the species Origanum vulgaris – with an 
absorption value of 1.72, followed by the variant V3 (Mentha crispa) – with a 
value of 1.64.  

Determining chlorophyll b 453-454 showed that the highest value had 
been registered for the variant V10 (Origanum vulgare) – 3.08. At the opposite end 
of the value scale is the variant V8 (Borago officinalis) – 0.56.  

The highest values of chlorophyll a 434-435 were registered for the 
variant V10 (Origanum vulgare) with a value of 4.92. The lowest values were also 
registered by the variant V8 (Borago officinalis). 
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The highest quantity of flavonoid pigments was determined for the 
species Salvia officinalis (6.62), Origanum vulgare (6.26) and Agastache 
foeniculum (5.94), demonstrating a great capacity to adapt to the environmental 
conditions. At the opposite pole were the species Borago officinalis (4.70) 
Echinaceae purpurea (4.82) and Thymus sepillum (5.32).  

CONCLUSIONS 
- At the level of the collection, we notice a large diversity in terms of 

pigment quantity and quality.  
- The highest content in chlorophyll pigments was registered by the 

species Mentha piperita and Origanum vulgare. 
- A low content in chlorophyll pigments was registered by the species 

Agastache foeniculum, Perovskia atriplicifolia and Echinacea purpurea. 
- A high content in flavonoid pigments was registered by the species 

Salvia officinalis and Origanum vulgare. 
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