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), , , , 
 ( ), , 

 [6–10]. 
-

 (Hyssopus officinalis L.), -
:  (2002 .),  (2013 .),  (2014 .),  

(2014 .),  (2017 .) [14]. 
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,  2016 . -
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 24027.2-80 -
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 Hyssopus officinalis L. -

 Agilent 7820A GC (Agilent Technologies, ),  
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 70 °  5 ,  115 °  3º/ , -
 20 ,  4 °  200 ° ,  10  

.  40.0 ,  1 : 14.  – 
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 Hyssopus officinalis L. -
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-
 ( ) -

 [27].  (-)-  (Fluka, USA, CAS 7785-26-4); 
(+)-  (Fluka, Switzerland, CAS 7785-70-8); (-)-  (Aldrich,Germany, CAS 5794-04-7); (+)-  
(Aldrich,Germany, CAS 5794-03-6); (+)-  (Fluka, Switzerland, CAS 19902-08-0); (-)-  (Aldrich, 
CAS 18172-67-3);  (Aldrich, China, CAS 3387-41-5); (+)-  (Fluka, CAS 5989-27-5); (-)-

 (Aldrich, CAS 5989-54-8); (-)-  (Fluka, Spain, CAS 126-91-0); (±)-  (Fluka, Spain, 
CAS 78-70-6); (-)-  (Aldrich,Germany, CAS 10482-56-1);  ( Biochem, France, CAS 97-53-0). 

: 

[t' q lgt' ] [t' q lgt' ]
R(x) R(x) R(n) R(n)

100 n ,
[t' q lgt' ] [t' q lgt' ]

R(n 1) R(n 1) R(n) R(n)

 

 t R(x), t R(n), t R(n+1) – ,  ( nH2n+2) 
  ( n+1H2n+4)  ,   t R(n)<t R(x)<t R(n+1).  q -

  

)2)R(nt'R(n)/t'1)R(n2lg(t'

1)R(n2t' -2)R(nt'R(n)t'q .
 

 7 16. 
 

.  
 

i

i
i S

S 100 ,

 

 i –  i , %; Si –  i . 
 

= 100, 

max – , min – . 
. -

, ,  «Excel 2007».  
 

). -
: Staphylococcus aureus, Salmonella alony, Bacillus subtilis, Clostridium sp., Escherichia coli Hfr H, Pseudo-

monas aeruginosa.  (0.1 )  
. -

 0.5  1.5–2.0  
.  10 ,  

4  4  30  24 . -
.  
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,  (50–65 ),  (30–35 ) 

 (40–70 .). -
 1.5–1.6 2,  – 1.6–1.7 2,  – 1.5–1.6 2. -

 –  
, . 

 1,  
 (0.69%  0.46%  

). -
 ( ) -

.  
Hyssopus officinalis L.  [28]. 

, -
,  20 , -

 2. 
. -

, . . -
- , , , , 1,8- , , . 

,  
0.1%,  2 . 

. -
,  

4.5–7.7% . -
 ( ),  –  

 ( ). -
,  [29] , ,  

 [27, 30]. -
 4.5%.  

 1.  Hyssopus officinalis L. (2016–2017 .) 

    
,  55–65  50–60  55–65 

,  30–35 30–35 30–35 
, . 50–70 40–60 50–70 

    
 ( ), 2 1.5–1.6 1.6–1.7 1.5–1.6 

, % (  
), 2016 . 0.43 0.48 0.69 

, % ( ), 
2017 . 0.31 0.30 0.46 

 2.  Hyssopus officinalis L. (  HP-5) 

  
, % 

   
1 2 1 2 1 2 

 926±5 0.2 0.2 0.1 0.1 0.1 0.2 
 984±5 1.0 0.9 1.4 0.9 1.4 1.3 

 976±5 5.2 5.8 7.5 4.3 8.2 8.1 
 1020±5 1.2 1.7 1.2 0.8 1.2 1.3 

1,8-  1024±5 0.6 0.6 0.5 0.4 0.5 0.6 
 1089±5 0.2 0.1 0.2 0.1 0.1 0.1 

 1130±5 0.8 1.0 1.1 1.3 1.2 1.2 
 1187±5 69.8 65.3 44.0 35.6 1.8 0.75 

 1193±5 6.2 5.1 23.6 38.9 68.6 67.8 
 1197±5  0.3 0.2 0.3 0.3 0.3 

 1367±5 1.6 2.6 2.1 1.2 0.8 1.7 
. 1 – ; 2 – . 
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, 
 75–80%. -

 ( ).  
-

 1187±5, 1193±5 (  HP-5)  1276±5, 1296±5 (  Cyclosil B). -
 -  , , ,  -

,  –  .  -  -
.  

, . -
 .  

[28, 31], -   
, . 

 Hyssopus officinalis 
 ( . 3).  

 (-)-  (+)- -
.  (-)- ,  

 60–80% . -
.  

 Hys-
sopus officinalis L., .  

 
. 4).  5%–0,05% -

. -
,  

 
 ( ).  Salmo-

nella alony, Clostridium sp  Escherichia coli -
.  

,  Staphy-
lococcus aureus  Pseudomonas aeruginosa.  

 100  (  5.0%  0.05%) -
, . 

,  
,  [3–5, 19, 22].  

, ,  
. ,  [32] , - 

.  
 5   

. 

 3.  Hyssopus officinalis L. (  Cyclosil B) 

  
, % 

   
(-)-  985±5 0.2 0.1 0.1 
(+)-  989±5 – – – 
(-)-  1012±5 0.9 1.1 1.1 
(+)-  1017±5 0.1 0.2 0.3 
(+)-  1030±4 4.5 6.3 7.7 
(-)-  1036±4 – – – 
(-)-  1067±3 0.5 0.7 0.7 
(+)-  1076±4 0.7 0.5 0.6 
(-)-  1222±3 0.7 1.0 1.1 
(+)-  1229±3 0.1 0.1 0.1 

 1276±5 69.8 44.0 1.8 
 1296±5 6.2 23.6 68.6 
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 4.  Hyssopus 
officinalis L. 

 
,  

5%  0.5%  0.05%  
1 2 3 1 2 3 1 2 3 

Staphylococcus aureus  15.8 17.7 18.3 10.0 11.9 12.7 7.5 8.8 12.4 
Salmonella alony 14.4 18.8 16.6 8.4 14.1 13.4 6.9 6.7 13.5 
Bacillus subtilis 15.2 16.2 15.0 9.3 12.0 11.7 7.4 9.2 14.8 
Clostridium sp 16.1 20.7 18.7 10.7 16.2 14.0 8.3 8.3 12.9 
Escherichia coli Hfr H 16.9 20.0 18.1 11.3 15.7 12.8 7.9 7.4 14.6 
Pseudomonas aeruginosa 15.5 16.0 16.3 10.0 9.7 10.2 7.7 8.9 13.9 

. 1 –  Hyssopus officinalis L. ; 2 –  Hyssopus officinalis L.  
; 3 –  Hyssopus officinalis L. . 

 5.  

 
,  

(+)-  (-)-  
80% 40% 20% 80% 40% 20% 

Salmonella alony 21.8 16.7 12.9 17.9 12.4 8.6 
Clostridium sp 28.1 23.2 18.9 24.5 19.0 14.5 
Escherichia coli Hfr H 23.5 18.3 14.5 19.3 14.2 10.1 

 
 (-)- . ,  80%  (+)- -

 Salmonella alony  1.2 ,  40% 
 –  1.3 ,  20%  – 1.5 -

 (-)- .  
-

 Clostridium sp  Escherichia coli Hfr H  1.1; 1.1  1.3 
 (  Clostridium sp)  1.2; 1.3  1.4  (  Escherichia coli Hfr H). 

 
-

 20 ,  (67.6–76.0%), 
, , , , , , 1,8- , , ,  

.  -  , ,  
.  

, -
. -

 ( ) 
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Kovalenko N.A.1*, Ahramovich T.I.1, Supichenko G.N.1, Sachivko T.V.2, Bosak V.N.2 ANTIBACTERIAL ACTIVITY 
OF HYSSOPUS OFFICINALIS ESSENTIAL OILS  
1 Belarusian State Technological University, ul. Sverdlova, 13a, Minsk, 220006 (Republic of Belarus),  
e-mail: chembstu@rambler.ru 
2 Belarusian State Academy of Agriculture, ul. Michurina, 5, Gorki, 213407 (Republic of Belarus) 
The steam distillation method was used to obtain samples of essential oil of plants of three varieties Hyssopus offici-

nalis L., cultivated in the conditions of the Republic of Belarus. More than 20 components were identified and determined in 
the essential oils of plants of the varieties Lazurit, Rozotsvetkovy, Zaveya by gas-liquid chromatography. It has been estab-
lished that the studied varieties of Hyssopus officinalis belong to the pinocamphone chemotype. The main components are pi-
nocamphone (67.6–76.0%), -pinene, eugenol, limonene, camphene, sabinene, linalool, 1,8-cineole, -terpineol, -pinene, -
terpinene and pinocampheol. The distribution of the enantiomers of -and -pinenes, camphene, limonene and linalool was 
established in the studied samples. 

Antimicrobial activity of essential oils and optical isomers of pure -pinene was investigated on Staphylococcus aureus, 
Salmonella alony, Bacillus subtilis, Clostridium sp., Escherichia coli Hfr H, Pseudomonas aeruosa by disc method. 

It is shown that (+)- -pinene showed higher antibacterial activity to (-)- -pinene. The increased content of (+)- -pinene 
in the varieties of Hyssopus officinalis with pink (Rosacea variety) and white (Zaveya variety) aureoles of flowers caused a 
higher antibacterial activity of their essential oils against Gram-negative and Gram-positive bacteria. 

Keywords: Hyssopus officinalis, essential oils, component composition, enantiomers, antibacterial activity. 
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