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Mineral elements in muscat sage plant (Salvia sclarea L.) 
and essential oil
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ABSTRACT                        The authors investigated the element content of different parts of muscat sage 
plant (Salvia sclarea L.) by ICP-OES for 18 elements (Al, B, Ca, Cr, Cu, Fe, K, Li, Mg, Mn, Mo, Na, 
Ni, P, Pb, S, V, Zn) and the composition of muscat sage oil during distillation by GC-MS. The es-
sential oil was obtained by steam distillation. High Li and Cr concentration was found in plant 
samples. The essential oil was characterized by four main components: linalool, carvon, linalyl 
acetate and geranyl acetate and the composition of oil was unchanged during distillation.
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Materials and Methods



Results and Discussion

Figure 1. Surface of a grandular hair by scanning microscopy.

Figure 2. Thin layer chromatogram of  sage oil during distillation 
(chromatography solvent system: toulene-ethyl acetate =95:5, spray 
reagent: vanillin-sulfuric acid).

Table 1. Element content (mg/kg) in parts of Salvia sclarea L.

Elements Leaf Bracteol Fruit Petal Calyx-leaf

Al 174.2  5.6 236.1   2.2 9.4  0.21 104.3  1 6 345.5  4.8
B 17.23  1.13 44.01  0.89 17.11  1.02 24.02  36
Ca 11925  125 29165  69 48574  248 6628  164 19169  87
Cr 0.31  0.11 0.51  0.05 0.10  0.01 0.13  0.02 0.19  0.01
Cu 7.1  0.5 8.8  0.2 15.2  0.9 12. 6  1.0 9.3   0.6
Fe 289.3  23 413.9  31.1 43.5  2.4 175.6  9.5 486.6  15.1
K 14758  125 29268  96 10014  85 26058  147 13237  113
Li 9.91  1.02 1.06 0.02 3.91  0.21 11.05  0.96 4.24  0.11
Mg 2021  16 4126  54 3110  97 2623  114 3704  99
Mn 14.2  0.56 40. 9  1.41 30.4  1.36 20.1  2.11 32.7  0.98
Mo 0.42  0.01 2.53  0.14 0.73  0.08 0.78  0.03 0.51  0.04
Na 390.2  2.8 340.3  6.8 62.6  1.9 71.3  4.7 390.9  6.4
Ni 1.30  0.05 0.69  0.03 029  0.04 3.11 .0.021 2.06 .0.07
P    2624  114 3611  96 6206  75 3101  165 2309  54
Pb 1.91  0.13 3.44  0.31 0.15  0.01 0.21  0.02 4.06  0.02
V 0.60 0.02 2.61  0.09 0.14  0.01 0.28  0.01 0.65  0.04
Zn 19.2  1.0 121.5  1.6 40.6  2.7 24.9  1.4 20.4  0.9



Figure 3. muskotályzsálya illóolaja desztillálás alatt.

Figure 4. GC spectrrum of muscat sage oil.

Table 2. Polyphenols content of Salvia sclarea.

Plant material Polyphenol content ( %)

S.  sclarea    leaf 5.42
                     flowering shoot 2.16

Table 3. Essential oil content of Salvia sclarea.

Plant material Essential oil content (ml/100g)

 S. sclarea   leaf 0.18
                    flowering shoot 0.8 

Table 4. Quantitative composition of muscat sage oil according 
to GC analysis.

Time (min) Components Area percentage (%)

9.39 Linalool 13.1
12.22 Carvon 2.5
12.36 Linalyl acetate 61.9
13.07 Geranyl acetate 4.2

Table 5. Element content of flowering shoot and different ex-
tracts ±  standard deviation (mg/kg) made from flowering shoot 
of Salvia sclarea L. 

Elements Flowering shoot 
of plant

Essential oil Plant rest of 
distillation 

Al 124.1 ± 1.2 3.48 ± 2.2 33.1 ± 0.8
B 16.3 ± 0.6 10.71 ± 1.2 6.83 ±0.9
Ca 14582 ± 112 36.99 ± 3.21 7624 ± 100
Cr 4.50 ± 0.14 0.405 ± 0.054 <dl
Cu 128.2 ± 1.5 0.249 ± 0.131 17.98 ± 0.21
Fe 189.5 ± 1.9 2.95 ± 1.28 47.90 ± 4.00
K 23479 ± 159 2.66 ± 1.1 12702 ± 124
Li 26.56 ± 1.02 <dl 0.50 ± 0.09
Mg 2108 ± 5 8.05 ± 2.13 3557 ± 45
Mn 9.46 ± 0.09 0.061 ± 0.026 16.74 ± 0.32
Mo 0.66± 0.23 0.199 ± 0.017 <dl
Na 158.9 ± 7.1 22.26 ± 2.68 2680± 79
P 1750 ± 35 55.04 ± 12.11 3229 ± 15
Zn 18.32 ± 0.34 0.935 ± 0.439 <dl

<dl  means under detection limit
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