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The genus Salvia includes about 900 species that grow in 
several regions all over the world (Kintzios, 2000). Sage is one 
of the oldest medicinal plants used by human (Muntean et al., 
2007). Sage has been traditionally used in medicines, flavours 
and fragrances (Demirci et al., 2003). Curative properties of 
sage are particularly recognised since earliest times at is use 
a tonic, stimulant, carminative, antiseptic and antihydrotic is 
reported (Kintzios, 2000).

Plants belonging to the Lamiaceae family are very rich in 
polyphenolic compounds. Sage has been observed to have 
excellent properties that inhibit lipid peroxidation and this 
activity is attributed principally to the presence of phenolic 
compounds (Cuvelier et al., 1996; Lu & Foo, 2001). The major 
phenolic compounds identified in the extracts of sage are 
rosmarinic acid (RA), carnosic acid, salvianolic acid and its 
derivatives carnosol, rosmanol, epirosmanol, rosmadial and 
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In this study, total phenolic content (TPC) and rosmarinic acid (RA) of 37 samples sage (Salvia L.) of extracts were determined 
using spectrophotometric methods. The amount of total phenols was analysed with Folin-Ciocalteu reagents. Gallic acid was 
used as a standard compound and the total phenols were expressed as mg.g−1 gallic acid equivalents of dried plant material. The 
values of the extracts displayed substantial differences. All of the investigated species except Salvia jurisicii (990.79 mg GAE. g−1 
d.w.) exhibited higher content of phenolics. Among the studies, species demonstrated the highest content of phenol, followed in 
sequence by Salvia tomentosa, Salvia fruticosa, Salvia triloba, Salvia officinalis ‘Extrakta’, Salvia officinalis. TPC varied from 990.79 to 
4459.88 mg GAE. g−1 d.w.  in the extracts. The total amount of RA was between 0.88 and 8.04% among species. Salvia tomentosa, 
Salvia verticillata and Salvia officinalis ‘Extrakta’ had the highest content of RA. The high content of phenolic compounds indicated 
that these compounds contribute to the antioxidant activity.

V štúdii na celkový obsah fenolových látok a kyseliny rozmarínovej bolo hodnotených 37 vzoriek šalvie (Salvia L.) z metanolových 
extraktov stanovených spektrofotometricky. Množstvo celkových fenolov bolo analyzované  s pomocou Folin Ciocalteuového 
skúmadla. Ako štandard bola použitá kyselina galová a celkové fenoly boli vyjadrené ako mg.100 g-1 kyseliny galovej v sušine. 
Boli zobrazené podstatné rozdiely hodnotených extraktov. Všetky skúmané druhy okrem Salvia jurisici (990,79 mg GAE.100 g-1) 
vykazovali vyšší obsah fenolových látok.  Najvyšší obsah fenolov vykazovali v poradí Salvia tomentosa, Salvia fruticosa, Salvia 
triloba, Salvia officinalis ‘Extrakta’ a Salvia officinalis. Celkový obsah fenolových látok sa pohyboval v  rozmedzí od 990,79 do 
4459,88 mg GAE.100 g-1. Celkové množstvo kyseliny rozmarínovej bolo v rozpätí 0,88 až 8,04 %. Druhy Salvia tomentosa, Salvia 
verticilla a Salvia officinalis ‘Extrakta’ mali najvyšší obsah kyseliny rozmarínovej. Vysoký obsah fenolových zlúčenín indikuje, že 
tieto zlúčeniny prispievajú k antioxidačnej kapacite. 
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methyl carbonate (Cuvelier et al., 1996; Lu & Foo, 2001; Madsen 
et al., 1995). Due to the variability of environmental factors, 
the phenolic containing extracts obtained from different 
sage samples show great differences in composition and 
consequently, differences in antioxidative power (Cuvelier et 
al., 1996; Areias et al., 2000).
RA is a water-soluble ester of 3,4- dihydroxycinnamic acid and 
3,4 dihydroxyphenyllactate. It is found mainly in the family of 
Lamiaceae, although it has also been described in other plant 
families such as Apiaceae. RA is the major phenol compounds 
of sage, also found in many other plants used as seasoning 
(Petersen & Simmonds 2003). RA has been reported to have 
antiviral, antibacterial, antihepatitis, antimutagenic, anti-
allergic, anticarcinogenic and anti-inflammatory properties 
(Ito et al. 1998; Cao et al. 2005).
In this study, the content of phenolic and RA from Salvia L. 
samples from Czech Republic were investigated.

MATERIAL AND METHODS

Plant material

The plant material (aerial parts) was collected on two locations 
in the Czech Republic in South Moravian Region (Lednice and 
Troubsko) from May to July of 2012. The plant material was 
dried in bundles, in the shade in an airy place and then stored 
in paper bags and kept at room temperature.

Chemicals

Folin–Ciocalteu’s reagent, sodium carbonate, distilled water, 
ethanol, hydrochloric acid, sodium nitrate, sodium molybdate, 
sodium hydroxide

Extract preparation

Dry and pulverised plant material (5 g) was extracted using 
75% methanol. The samples were filtered after 24 hours of 
extraction at room temperature with filter paper (Shan et al., 
2005). The obtained extracts were kept in sample tubes and 
stored in a refrigerator.

Analysis of total phenolics

Total phenolic content (TPC) was determined using Folin–
Ciocalteu´s method. The appropriate amount of filtered 
methanol extracts were oxidised with Folin–Ciocalteu´s 
reagents and after 5 minutes, the reaction was neutralised 
with saturated sodium carbonate. The resulting blue complex 
was then measured at 756 nm after 90 minutes of incubation 
at room temperature. Gallic acid was used as the standard 
and the contents of phenolics were expressed as g gallic acid 
equivalents (GAE.100 g−1 d.w.).

Analysis of rosmarinic acid

Stock solution: To 0.200 g of the powdered drug, add 80 ml 
of ethanol (50% V/V) R. Boil in a water-bath under a reflux 
condenser for 30 minutes. Allow to cool and filter. Rinse the 
filter with 10 ml of ethanol (50% V/V) R. Combine the filtrate 
and the rinsings in a volumetric flask and dilute to 100.0 ml 
with ethanol (50 % V/V) R. 
Test solution: To 1.0 ml of the stock solution add 2 ml of 0.5 M 
hydrochloric acid, 2 ml of a solution prepared by dissolving 10 
g of sodium nitrite R and 10 g of sodium molybdate R in 100 
ml of water R and then add 2 ml of dilute sodium hydroxide 
solution R and dilute to 10.0 ml with water R; mix.
Compensation solution: Dilute 1.0 ml of the stock solution to 
10.0 ml with water R. Measure immediately the absorbance of 
the test solution at 505 nm.

RESULTS AND DISCUSSION

The results of TPC of Salvia species are shown in Table 1 and 
Figure 1. Content of RA are shown in Table 1 and Figure 2.
The TPC of the samples were determined at 1441.26– 
5136.70 mg GAE.100 g−1 d.w.  Extract of Salvia jurisicii exhibits 
the lowest phenolic content (1441.26 mg GAE.100 g−1 d.w.) 
and the concentration of RA (0.88%). Plant extract of Salvia 
tomentosa had higher phenolic content (5136.70 mg GAE. 
100 g−1 d.w.) and the concentration of RA (8.04%).
Authors Tosun et al. (2009) investigated the content of total 
phenols in eight species of sage. The amount of the total 
phenolics was highest in Salvia verticillata (167.1 mg GAE.100 
g d.w.), followed by Salvia virgata (101.2 mg GAE.100 g 
d.w.) and Salvia candidissima (100.3 mg GAE.100 g d.w.). 
Salvia microstegia had the lowest TPC (50.3 mg GAE.100 g 
d.w.). Several studies have been carried out with the Salvia 
species and TPC has been found to be between 41–134 mg 
GAE.100 g d.w. basis (Kosar et al., 2008; Ogutcu et al., 2008). 
The results are comparable to those obtained by Miliauskas 
et al. (2004), who studied some culinary plants and obtained 
ranges of 4.30–37.90 mg. GAE.100 g. Total content of 
phenolic compounds in Salvia sclarea extracts was 24.0 ± 1.1  
(mg GAE.100 g d.w.). Wagensteen et al. (2004) obtained 19 mg  
GAE.100 g total phenolic compounds in some coriander 
plants. Ismail et al. (2004) detected ranges of 11.07–71.67 mg in  
GAE.100 g selected vegetables. Variation of phenolic 
compounds content arises due to several factors, which 
include the area of cultivation and other environmental 
stresses (Makkar, 1999).
RA content in sage plants grown in other countries was 
reported in literature. In research Bandoniene et al., (2005), 
the content of RA in dried leaves of the sage species were 
13.3–47.3 mg.100 g. Salvia glutinosa and Salvia sclarea had 
the highest concentration of RA. The presence of RA was also 
reported in field - grown as well as various in-vitro cultures 
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Table 1. Total phenolic content and rosmarinic acid in 37 samples of sage

No. Scientific name Growing area             TPC  [mg GAE.100 g−1] d.w. RA
[%]

1. Salvia officinalis spp. lavandulifolia Troubsko 3017.08 3.1942

2. Salvia coccinea Troubsko 3407.53 3.6872

3. Salvia virgata Lednice 2181.63 4.4509

4. Salvia fruticosa Troubsko 2758.92 3.5657

5. Salvia tomentosa Troubsko 5136.70 8.0377

6. Salvia pratensis Troubsko 2573.34 2.8315

7. Salvia pratensis Troubsko 1853.09 3.0208

8. Salvia transsylvanica Lednice 1723.99 1.7669

9. Salvia amplexicaulis Troubsko 2959.13 3.7507

10. Salvia verticillata Troubsko 2351.14 4.7440

11. Salvia nemorosa ssp. tesquicola  Lednice 3055.43 2.6245

12. Salvia argentea Troubsko 1232.71 1.1440

13. Salvia verticillata Troubsko 2814.64 5.5786

14. Salvia tilifolia Troubsko 1675.88 2.0976

15. Salvia aethiopsis Troubsko 2095.31 1.7017

16. Salvia reflexa Troubsko 2442.06 2.7001

17. Salvia officinalis Lednice 3699.76 4.7746

18. Salvia aethiopis Troubsko 1934.45 2.2794

19. Salvia nemorosa ‘Rosenwein’ Troubsko 2242.00 3.5474

20. Salvia fruticosa Lednice 4208.93 3.5252

21. Salvia nemorosa ‘Blaukönogin’ Troubsko 2723.48 4.4589

22. Salvia pratensis Troubsko 2019.42 2.6790

23. Salvia azurea Troubsko 3280.25 3.6280

24. Salvia kopetdaghensis Troubsko 2258.25 3.4739

25. Salvia officinalis ‘Krajová’ Troubsko 3226.07 3.7312

26. Salvia officinalis Troubsko 3247.35 3.3207

27. Salvia jurisicii Troubsko 1441.26 1.0443

28. Salvia jurisicii Troubsko 990.79 0.8809

29. Salvia transcaucasica Troubsko 1589.25 3.4137

30. Salvia nemorosa Troubsko 2386.01 2.7090

31. Salvia nemorosa ‘Violetkönigin’ Ledncie 2298.70 3.1573

32. Salvia cadmica Troubsko 2579.21 3.4794

33. Salvia officinalis ‘Extrakta’ Lednice 3905.49 5.0139

34. Salvia pratensis Lednice 2411.13 2.9563

35. Salvia triloba Lednice 3922.15 4.3200

36. Salvia officinalis ‘Extrakta’ Lednice 3178.62 3.4880

37. Salvia sclarea ‘Vatican White’ Lednice 2980.74 3.7251

TPC: total phenolic content, RA: rosmarinic acid
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of Salvia officinalis plants originating in Poland. The content 
of RA in that study was about 1.2–1.9% (Grzegorczyk et al., 
2007).

CONCLUSION

In conclusion, methanol extract of sage grown in Lednice and 
Troubsko has high content of phenolic compounds. Extract of 
Salvia jurisicii exhibits the lowest phenolic content (990.79 mg 
GAE.100 g−1 d.w.). Plant extract of Salvia tomentosa has higher 

phenolic content (5136.70 mg GAE.100 g−1 d.w.). The total 
amount of RA was between 0.88 and 8.04% among species. 
Mainly, extracts of Salvia tomentosa, Salvia fruticosa, Salvia 
triloba, Salvia officinalis ‘Extrakta’, Salvia officinalis can be used 
as natural antioxidants.
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