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Abstract      The Nepeta racemosa Lam. species, sin. N. transcaucasica Grosch., 
originated in the highlands of Turkey and Iran, where the greatest diversity of 
species of this genus is found. In our country, it is of particular relevance due to the 
content of volatile oil rich in nepetalic acid. It is used in perfumery, the food industry, 
but also in the development of products for the ecological protection of plants. This 
study aims at the quantification of some physiological and production parameters in 
this species. The plants grow and develop in the form of a lax shrub, having an 
average weight of 160 g/shrub. From the base of the shrub start several shoots 18-
20, depending on the crop density, with a length of 15.3 cm. The leaf area varies 
according to the leaf node, being of 214.7 mm2 in superior nodes, 320 mm2 in 
middle nodes and of 181 mm2 at the base of the plant. The chlorophyll content 
varies between 14.12 and 15.02 mg/g in chlorophyll a, 4.94 and 5.52 mg/g in 
chlorophyll b and between 3.07 and 3.58 mg/g in carotenoids. The content of 
volatile oil is, on average, of 3,3 ml/kg of fresh material, but it varies throughout the 
day. The drying performance is of 3.2:1.   
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The Nepeta genus belongs to the Lamiaceae 

family and is represented by a large number of species: 
150 acording to the Romanian Flora volume 
(Săvulescu T. and al.1965), 280 (Duda Simona Carmen 
and col.2014), until 300 (Formisano Carmen and col. 
2011), distributed mainly in Central Asia, Europe, 
North Africa and North America (Ozturk A.,2009). 

These species are important due to the 
secondary metabolites in volatile oil and the numerous 
uses in folk medicine. The main components are part of 
the class of iridoids, nepetalactone being in the highest 
concentration, well known for its attractive effect on 
cats. (Regnier F. E. et al., 1967) 

The Nepeta racemosa Lam. sin. N. 
transcaucasica Grosch., N. elbursensis Rech. F., N. 
mussinii Spreng., N. grandifolia M.B., and N. marifolia 
Boiss. & Huet (Dabiri M. and Sefidkon F., 2003) 
species drew the attention of researchers especially for 
the effect it has in combating vectors that transmit 
diseases to humans (Abbas Ali et al., 2016), combating 
pests in plants. culture (Őnder Çalmaşur et al., 2005), 
the positive effect on some species of Candida sp. 
(Gőkalp Ișcan et al. 2011) s.o. 

 
Material and Method 
 

Plant material - Nepeta racemosa Lam 
species. - was purchased from the Botanical Garden 
„Al. Ciubotaru” from Chisinau and multiplied in the 
experimental field of the Phytotechnics discipline, 
within the University of Life Sciences, Iasi. The 
analysis of the total content of chlorophyll pigments 

was performed in the field, and the other analyzes 
(spectrophotometric analysis, leaf area, volatile oil 
extraction, drying dynamics) were performed in the 
laboratory of medicinal plants. 

Foliar surface is a physiological index of 
major importance for both the photosynthetic process 
and other metabolic processes. To measure this index, 
the leaves were detached from the stem and placed 
under the foil of the portable scanner Area Meter AM 
300-002 Bioscientific Ltd, which determines in real 
time the leaf area in mm2. [8] 

In the field, the chlorophyll pigment content 
was determined by the non-destructive method with the 
CCM-200 PLUS device, produced by Opti-Sciences. 
The principle consists in the assessment of the 
chlorophyll content, which is based on the 
determination of the chlorophyll index (CCI), defined 
as the ratio between the transmission at 931 nm and 
that at 653 nm through a leaf. 

Chlorophyll a, b and carotenoid pigments 
were determined quantitatively by the 
spectrophotometric method, established in 1987 and 
widely used by many authors. (Lichtenthaler H.K., 
1987, Jitareanu et al., 2018) 

The volatile oil has a variable dynamics in the 
plant and correlates with the phenophase, the climatic 
conditions and the applied technology. The 
determination of the variation of the volatile oil during 
a day was performed by extraction and measurement 
with the Neo-Clevender type device, according to the 
technique provided in the Romanian Pharmacopoeia, 
10th edition [5] 
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Drying is an important link in the production 
of a very good quality raw material. In most cases, the 
best method of drying is shade drying (at lower 
temperatures) to preserve the integrity of bioactive 
substances. [9]  

Determining the drying method and knowing 
the drying efficiency ratio are important elements in 
programming and estimating production. 
 
 
 

Results and Discussions 
 

The analysis of the total content of chlorophyll 
pigments by the fast and non-destructive method, 
highlights the fact that in the flowering phenophase the 
plants have the largest amount. Which predicts, and the 
literature confirms that in this phenophase the synthesis of 
volatile oil and secondary metabolites in particular is the 
highest. The total content of chlorophyll pigments 
increases until the flowering phenophase and then it enters 
a stage of decline at the time of seed formation 
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Figure 1. The total content of chlorophyll pigments analyzed with the CCM-200 apparatus 

 
The arrangement of the leaf surface on the stem 

is important due to the fact that depending on this we 
establish the distance between the plants in the crop. In the 
case of Nepeta racemosa Lam. the largest leaf area is 

found in the central area of the stem with values of 291-
360 mm2, at the base they have values between 236 and 
180 mm2, and at the top values of 167-208 mm2. 

 
Figure 2. Arrangement of the leaf surface on the plant 

 
Regarding the content in volatile oil, the 

average amount is 3.3 ml / kg fresh grass, but in the 
plant it varies depending on climatic conditions and 
phenophase. In this case, the plants were harvested in 
the flowering phenophase and the oil dynamics was 
followed at two-hour intervals.  

In the graph of figure 3 it can be seen that the 
oil level increases with different values between 0.07-
0.25 ml / kg, until around 1400 hours, after which its 
content decreases until 2000 hours with values of 0.05-
0.20 ml / kg.  
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Figure 3. Diurnal dynamics of volatile oil accumulation and loss 

 
The content in the two pigments chlorophyll a 

and b is also variable depending on the phenophase. 
The highest amount is found in the flowering 
phenophase with values of 15.07 mg/gr for chlorophyll 
a and 5.52 mg / gr for chlorophyll b.  

In the budding phenophase and the beginning 
of seed formation the content is lower, respectively 
14.12 mg / gr chlorophyll a and 4.94 mg / gr 
chlorophyll b at budding and 14.63 mg / gr chlorophyll 
a and 5.46 mg / gr chlorophyll b at seed formation. 
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Figure 4. Content in chlorophyll a, b and total in different phenophases 

 
Unlike the two chlorophyll pigments, the highest content was during flowering, in the case of carotenoids the 

highest amount is found during the formation of seeds with a content of 3.58 mg / gr, a fact explained physiologically. 
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Figure 5. Carotenoid content in different phenophases 
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Water loss by drying in the shade has different 
values depending on the plant, phenophase and 
climatic conditions. Plants with a higher content of 
cellulose, lignin lose water harder. Plants in a more 
advanced phase of vegetation lose harder than young 
ones. Climatic conditions are mainly influenced by the 
humidity and temperature in the drying room. Drying 
over a longer period of time leads to the decomposition 

of bioactive principles in plants and the installation of 
harmful microorganisms. 

In the case of Nepeta racemosa L., on the first 
day of drying in the shade, 22.7% of the total weight 
was lost, and it will decrease less and less in the 
following days. The drying yield is 3.2: 1. The data are 
shown in Figure 6 and Table 1. 
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Figure 6. Daily dynamics of water loss from drying plant material 

 
Table 1. Dynamics of drying losses 

Day 17.06 18.06 19.06 20.06 21.06 22.06 23.06 24.06 Drying ratio 

Quantity 300 232 170 119 106 98 94 94 3.2 : 1 

Loss/day 
(gr) 

0 - 68 - 62 - 51 - 13 - 8 - 4 0 - 206 

Loss/day 
(%) 

0 -22.7 -20.7 -17.0 -4.3 -2.7 -1.3 0.0 -68.67 

 
Conclusions 
 

Following the consultation of the specialized 
literature, the analysis of the few biometric and 
laboratory elements for the Nepeta racemosa Lam 
species. in the conditions from Iasi, we can draw the 
following conclusions: 
 in the literature there are numerous studies 

that mention the role of oil from the species of 
the genus Nepeta used as an ecological 
pesticids; 

 for the climatic zone in which the studies were 
performed, the highest physiological 
parameters are in the flowering phenophase; 

 having the photosynthetic apparatus arranged 
in the middle part of the plant, it is not 
recommended a high density in the culture for 
the plants to make the best use of light; 

 the optimal diurnal moment for the production 
of volatile oil is around 2 pm, when the 
quantity is the highest; 

 each bush forms 18-20 shoots with an average 
weight of 180 grams; 

 the most recommended method of drying is in 
the shade, requiring between 7-10 days from 
harvest. 
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